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[FE] HIY WIRH4EE45 A D (cyclovirobuxine D, Cvb-D) X} Bif 2 2 ( doxorubicin, DOX) i #/IN BL.Cr BE 75 74 10 52
Wlo ik 52 R CST/NRG 9 4 4l (n=12) L X HE41( Control) [Cvb-D 41 \DOX Z1 #l Cvb-D + DOX 41, % K 1 45 T
Cvb-D(1 mg/kg) s A= B LK, i 22 25 245 4d, 55 5 R B R E s T8 4 DOX (15 mg/kg) 50 2E #ER K 0 WLEH 0 v i A7
Masson’ s Jefa,, S5 T W4 4% 20 /I BRLC JILEH 21 2F 2 AL 03 5 00 2 1 s 3L 1R 3 S0 ( LDH) | JULIR B30 ( CKO) 7K1 B 4 41
Caspase-3 154 ; R AR dihRic TUNEL 246000 4 250 ILAH B 0 175 B0 ; F1) F Western blot ¥EAG I Bel-2 1 Bax 45 [ 2235 7K -
LA, @58 SIEF X AR L, Cvb-D ik BT B i il DOX 5 i A4 5t it T R (P < 0. 05) DL KU JILEF 4R A A4
LUEAFEE , BEPIH DOX 5[#2/) LDH CK & Caspase-3 JEH:FHE (P <0.05) , ZZff% DOX 51 A4 T, IF 8 3%
$ i DOX %31 Bel-2/Bax 1R IK HWHFEAIR (P <0.05) . &5 Cvb-D X DOX . REMEEA R4 1 T, OF-REWS Bl
DOX 5 E R JH T
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Protective effect of cyclovirobuxine D on mice suffered from doxorubicin-induced

cardiotoxicity
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[ Abstract ]| Objective  To observe the effect of cyclovirobuxine D ( Cvb-D) on mice suffered from
doxorubicin ( DOX ) -induced cardiotoxicity. Methods  Adult C57 mice were randomly divided into four
groups (n =12) including a control group, a Cvb-D group, a DOX group and a Cvb-D + DOX group. Mice
were given Cvb-D (1 mg/kg) intragastrically once a day for 4 consecutive days, followed by a single intraper-
itoneal injection of DOX (15 mg/kg) or saline, and the body weight was recorded thereafter. Four days later,
the serum levels of creatine kinase (CK) and lactate dehydrogenase (LDH) and the activity of myocardial
caspase-3 were determined, and cardiac tissue sections were stained with Masson’ s trichrome to observe the
morphology of myocardium. Apoptotic cells in cardiac tissues were observed by TUNEL assay. The protein
expression levels of Bel-2 and Bax were determined by Western blotting, and the ratio of Bel-2/Bax was calcu-
lated. Results  Cvb-D administered alone had no obvious effect on mice as compared with the control group.
Pretreatment with Cvb-D significantly rescued DOX-induced decrease of body weight in mice (P <0.05), and
alleviated myocardial fibrosis. Cvb-D significantly inhibited DOX-induced increase in serum levels of LDH and
CK and caspase-3 activity (P <0.05) in cardiac tissues, and relieved DOX-induced myocardial apoptosis.
Cvb-D also improved the ratio of Bel-2/Bax expression decreased by DOX. Conclusion  Cvb-D has a protec-
tive effect against DOX-induced cardiotoxicity possibly by inhibiting cell apoptosis.
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B 2 (doxorubicin, DOX) J& MK %5 22 181 1% K 44
ARk ( Str. peucetius-var. caseus ) FHE B T 5 AL
PRI 2549 A5 DOX ™ 5 14 7] 42 AR M O M 2 P ol
Il AR FH 32 BRI . A 20 HiE4D 70 4EAC LK, =N Fh
RZ 3R DOX L IEREPE A AL K B i 465 5t 251 7
TH SRR H R B Y 25 ) RE % T
B FIIG T DOX O NEEE R, BRI, DOX .0 Ik 35 1
SISO LA T IR YRR A D
(cyclovirobuxine D,Cvb-D) 2B H &5 45 B8 ¥ /Mt
4% ( Buxus microphylla Sieb. et Zucc. Var. Rehd. Et
Wils. ) S [FEAED B —Fp A Pk, HAL =LA S 2
HBERTA, 73 T30 : Cog HygN, O ITAFRBEITUESE,
Cvb-D HAHTC LB M 52 = O WL 5k S | 03 ek ik
TP A O R R AR X TR e
T L ) T U S O I 5 BT LA A T A 9 8K
R HHUHI T RE S bR A 1k 2 m i AL RE ) (hidn
MIVH oA C o JEF Cvb-D A0 1L A5 4R 37 4F I A
DOX D MERE PE 45 58, ABTE5E | 7EWEE Cvb-D Xf DOX
SO R REPE R 52 0 R AT B A HIALAH

1 M5 HE®

1.1 ##

LU 25 500 O IR 20 58 R T TR (VL
EZDIL A A R 7], 5 : 20110630 ) 5 3 4E w4 & D (4
99% , i Bt I BE 25 R A Rl A AR, 41645 :20101223) s TUNEL 4
LA T SRS A ) & ( Roche 23 &), 145 : 110654 ) ; Caspase-3
PR R) & (AL At B Rk IS R AR A PR R, 4155 110226) 5 47
PUEL Bel-2 HLiK Bax HiiK (S&[H Santa Cruz 23 7]) , B-actin HL A
(AR VARG RATF])

11,2 EBAUE MK3 #UfAR AL (3€ [ THERMO 2 H]) 5
RM2235 BUELES A AT UT R HIL(LEICA 24 H]) s BX61 AUFEE i fil
Bi (T8 OLYMPUS A]) ; PL6001-L B H 5K (- 4641
AR A ) 3S41TR AUGIR 2.0 HL ( £ [E EPPENDORF A 1)) 5
7100 #44x A 3 AL A AL ( H A HITACHT #R 24k s BER
VKA (& BIO-RAD 24H]) o

L3 SEgah®)  fdRE CS7 /N 52 H, MERERS 2, IR Tt
(18 £2) g, i HFBEER 2B sh Py o 4R, S A% IIE 5 SCXK-
(%£)2007-004, sh¥ia 75T SPF Mdiih, 235 20 ~ 26 C A%t
M 40% ~70% , N TEA(12 h FA, 12 h BB, H HIHOK,
WHRLE NI SR S d E TS

1.2 Fi&k

L2 HEAZT NS A 4L A 12 BN E
H X HEZH ( Control 2H) .Cvb-D 21 .DOX ZH Al Cvb-D + DOX B4 H
254, Control 41 . A= Bl /K (NS) il 4b 2, 37 5 A FH 10 mL/kg,
Cvb-D 41 SCHG T 4 d 20§ 45T Cvb-D(1 mg/kg) 55 5 K
JEETE ST NS; DOX 4 5550 1 ~4 d 4525 BHERoK, 55 5 RIERTE

5} DOX(15 mg/kg) ;Cvb-D + DOX 41 F200 55 1 ~4 RiELem H
257 Cvb-D (1 mg/kg), 55 5 KM I v 47 DOX (15 mg/kg) .
DOX 4525556 4 FoRAEMTE LA B BTG L5158
1.2.2 [+ LDH M CK 3G M RIRGZEH 4 K, R
HIR A B 1 4 M9 38 o ML =2 MR 30 min, 3 500 x g &0
10 min, I 3. SEBRPI 200 L i A4 A shA bk £ 4L
TR M 1 S 2 ek IR, 3R T4 Sl T o
1.2.3  OEHAS g bt /N BB SRS 5 4T
s L U, VA 1) PBS (SRR R, pH 7. 4) Mk 3 ¥, Uk
R, SR 09 70 R IR A O P, — B 43 i A A1 L5
W, 55— EF 10 AR RFR) 10% 48 K S AR b
B A D i 1) O LR U AT R A, 4 JE S0 R, SR T
Masson” s =3k 0o LA L 4T 4 AL | e SR 2T Ak e ik
W IEH LA R,
1.2.4 TUNEL AL T ARG & Ut 47
Pl BRSSO EFRICHY dUTP SHE T 4000 FR BT 24 DNA fi9 F
HbRice KAl R 37 CHFE 30 min, B BLK, BEAEA TN
50 pL TdT E,37 CHEFE 60 min, PBS {3k 3 ¥k, BN 50 pL
anti-fluorescein antibody T {E¥&,37 C#% & 30 min, PBS jE ¥k
J& , FEDG B ™ AR AN R T L o
1.2.5  DWUHZREA S 4 ) Caspase-3 &itE ] WIP i
Wil % 10% LIS 14 000 x g B0 5 min, B -3 HEFT
BCA FEHE R, @ L @IENE p MM (pNA) &, ™
s i BRR) S T W A T4, BEAR AT 405 nm AL HOGEE L
1.2.6  Bel-2 fil Bax Z [ 3RiA W30 pg S8 L #E T HLIK,
HLUE R 8 V/em BERE, 20 15 min, F A58 5 3 E] 15 V/em
BEIE , Y YL B 5K 43 B RS TR 45 T, Bl S ¥ N E PVDF Ji,
HLFLAY K/ (mA) BRI (em® ) x 2 315, IS FH 10% Jii
BEWHRY AT, A 1: 500 () Bel-2 $LRF 1: 1 000 ) Bel-2 $ifk
4 C WEE L. TBST YEME 3 I, B 10 min, ZHi (i B
1:2 000) =M E 1 h, 5/ ECL 5. FIH Quantity One #{4
AT AT B P E AT B AR .
1.3 %it5om

SHRAERR A x = s HEATHREA , T SPSS 18. 0 e R4 %t 4k
P BEAT 43T, 20 8] 3R P B0 TR 2R Oy 22 43 A, IR L3R i
AN IR (LSD test) o

2 HR

2.1 R EBRARITE

Control 41 &% Cvb-D 41/ FUIR L B 4, A R AKAE H 3
DOX /MR BAT R G2 B2 BASGI  IR A A3 53-8 Py 55145 L 5
Cvb-D + DOX ¥ — R BLEE DOX 4f 4 KA il R o sl iy 1k
itk , DOX 4525555 4 R 5555055 1 KAHLE, Control 2
J% Cvb-D 4H/)N B B & 43 3 (5. 45 £0.33)% (5. 57 =
0.98)% , Hax 2 ¥ PR TG & T W, Horh DOX A&~
[%(7.20 £0.71)% ,Cvb-D + DOX 41 4% (3.48 +0.34)% , 5
DOX 41 Eb AR i 042 (P <0.05) .
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2.2 ik LDH #= CK K -F

5 Control 41(272. 14 +66. 48 ,423. 00 +40. 71) #{ ., DOX
ZH M35 % LDH(596.29 £72.19) F1 CK(1 233.20 £91.91) i
WHEEFF(P<0.05), 5 DOX 4A{ L, Cvb-D + DOX 4 W
b MLV T 435 /7 (383. 38 +21. 61,480. 86 +38. 81) g Z Rk
(P<0.05), 5 Control 41 #H L, Cvb-D 41 LDH #1 CK 1% Jj
(277.63 £39.97,672.33 +47.33) LI B 25 (P >0.05)
2.3 WU YALEE

Control ZHF1 Cvb-D 2.0 JILET 4 HEF 3% 55, AR, 4549 1F
W o DOX L0 JULEF i 2 PRk, HEFIZE AL, #8550 O AT 4 i 24
FEE IO WAL TE S . Cvb-D + DOX ZH.0 LU WLET i HE
PIATE, DA A G080 . Bl 45T Cvb-D A2 LG UL
LULE . WK1,

A :Control 28 ;B:Cvb-D £8;C.DOX #1;D.Cvb-D + DOX 41
1 FHENROMABLRTFHENLKT (Masson’s x400)

2.4 S LsmAe

#: TUNEL %4 % B, Control 2H F; Cvb-D 2H X WLA% /D ik
TEM P T 0M ; 25T DOX 5 I o0 L AR B %5 B W 38 i, Cvb-D
THUAL P O T A0 MR N R R DLIRT 2,

A :Control 8 ;B:Cvb-D #1;C.DOX £1;D:Cvb-D + DOX 41
2 TUNEL E#i & /N RO MEMAT  ( x200)

2.5 WA LR Caspase-3 F M
5 Control 21 (16.92 +2.29) # I, DOX 4 (27.62 +2.67)

L Caspase-3 /KPR EFF(P <0.05), 447 Cvb-Dif
J7(24.52 £1.38) , GEML I Caspase-3 /KFEFFi5, 5 DOX 4140
HERBEH(P<0.05), Cvb-D £ (19.82 £0.99) 5 Control £
I 2225 (P >0.05)
2.6 WSHLAZE P Bel-2 Bax & & 89 &k T AL

5 Control 41t 4%, DOX 41 Bel-2 # [ 335 ik 3 MK | Bax
Tk BETHE (P <0.05) , 2 Bel-2/Bax(0.36 £0.03) LI
2H(1.47 £0.28) 82> (P <0.05) ;Cvb-D + DOX 4] Bel-2 [
JE E DOX ZHAH Eb BR (2 /b Bax 235 T i3 72 BE B S8 IR (P <
0.05) ,H:rf Bel-2 &5 Bax Foff (0. 83 +0.09) H. DOX #1143
(P<0.05), Cvb-D 4{(1.59 +0.14) 5 Control 414 £ %53
¥XES(P>0.05), LK 3,

1 2 3 4
Bel2(26x10°)— WE_—_—- S —
Bax(23x10°)— | S———
B-actin(43x10°)— G S S

1:Control 2832 ;:Cvb-D 48 ;3 . DOX 21 ;4 :Cvb-D + DOX 41
&3 Western blot #& il & A /MR OANA L & Bel-2 1 Bax & H K%

3 g

AT 5T 8 4 HE AR By 5L 35k B, Cvb-D A] LLGE i
PAE R TR RO AR 1 KO S ek A R RO L
MR T, A RO DOX 53 1.0 UG . Cvb-
D b FERT DL A DOX 513 (% 3 4 14 5t i A
KA LDH  CK &8 48 bR Ft i, I 22 % DOX 5| & .0
WIH L 4k s s . [HRF, Cvb-D BEfEF5HT DOX 5[k
[] Caspase-3 Ji PETH & \Bel-2 F2iK T DL ) Bax Fik
R, KT ] DOX 5 YO LA T

Cvb-D O IE R AP T 5% 38 8 3 00 TR B IK
SA B S AR S SE B S A A i T Il P RN
B R (Ts0) 7~ 28y ks O JULAS A5 B 8 , W5 3L
XF T LR I O 2R S5O LS B VE o ZEAS PR
AR /N Ry SE B AR X Cvb-D $t DOX 75 %
O FE A TR SE, B03iE T Cvb-D XFF DOX Lo JiE
i/ INER A o ELR AP VE o

I35 H ULER B  creatine kinase , CK) S LR I &
fiff (lactate dehydrogenase, LDH) [ 7% J7 52 A6 .0 3 fE
PR BB AR AR, 7T R 1) B e B A2 48 1 AR T
WX CK | LDH #4746 I, 58 198 45 by i S5 1k i Jsg ke
DOX 5[ E2 .o JILAH A 1 453 03 15 40 LA B2 Cvb-D X i
PRAIPVER . AR 45 R 3ER , DOX 45245 LDH FiI CK
A3, Bk T DOX B 45 25 77/ BC JILA
Pk BB AT 4T o 4, Cvb-D A] LL{F-45 DOX 3|5 1Y
9 i AR 3 1k A | RO LR ) T e, X JUL
ARTER

D LEF 44 ( myocardial fibrosis ) /& DOX .01
AL LR PR U . AR R PO LA 4Rk 5 4h
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