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BE. 8. ARHEBONE (viral myocarditis, VM) ER MR CNAERBAT-FHEXEERIRFHE
HERFHEAENENZ W, 7. BALB/c MREMMFEH B3 H#F (coxsackie virus B3, CVB3), BILiFH
BRNKFYER, ALV REXNBL, EFERTFERPHRT AR VIC R ELBRA BT LA, £4
FEBE 3, 7, 14, 21 RAHAR, HOBERARR HHAR N0 0E 3R RE, FELLHFEFEM
BEAE, AL AEEAENEERE R ZIREN D ERE LY KX LE (superoxide dismutase,
SOD) ¥ A% —B (maleic dialdehyde, MDA) 2 &, X, VM AR ARATEMAREH B EH
fm, ATEBAECVBIRREEH TR, AABRAESE U X, 5ALHAFNE K, GREABALE,
FHBRFANRONERA T RFARE ZBMK (P<0.05), MROMKERKRELLABRE; KEX
BANBATFEMBEBRS, PHAIRAES 14, 21 RE SODEFRAEF TR EAKL, MDASEW
BHETFRELEL (P<0.05), £%h: BEHERTHHEBRECVB3 REMRCNBERERE, AEREA
CEHRE, BRONEHATRRRE, X VMARFHEHER.
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Qishaowuweizi compound’s regulating effect on cardiomyocyte
apoptosis and oxidative stress of viral myocarditis model mice

LIU Fenggin', WANG Yulin', ZHU Xiaoxin’?, JIN Youpeng', WANG Qingging' , SONG Jia'
(1. Paediatric Department , Provincial Hospital Af filiated to Shandong University,
Jinan 250021, China;

2. Institute of Chinese Materia Medica , China Academy of Traditional Chinese Medicine ,
Beijing 100091, China)

Abstract; Objective: To investigate cardiomyocyte apoptosis and oxidative stress in viral myocarditis
(VM) model mice and treatment effect of Qishaowuweizi compound. Methods: Male BALB/c mice
were infected intraperitoneally with coxsackie virus B3 (CVB3) to prepare VM model and randomly
divided into normal control group, virus control group, Qishaowuweizi compound treatment group and
ribavirin plus VitC treatment group. Mice were sacrificed on experiment day 3, 7, 14 and 21
postinoculation (p. i.). Cardiomyocyte apoptosis and necrosis were detected by flowcytometry
(FCM). Histomorphologic changes were observed under light microscope and electron microscope.
Besides, research was done on serum superoxide dismutase (SOD) activity by xanthine oxydase
method and maleic dialdehyde (MDA) by thiobarbituric acid (TBA) method. Results: In virus control
group, cardiomyocyte apoptosis and necrosis both increased compared with normal control group
(P<<0.05). The apoptosis peak appeared on day 7 p. i. and the necrosis peak on day 14 p. i,
consistent with histomorphologic observation. While compared with virus control group, cardiomyocyte
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apoptosis and necrosis were lower in Qishaowuweizi compound treatment group; the pathologic
changes were meliorated. Mice of virus control group were in oxidative stress condition. In
Qishaowuweizi compound treatment group, the serum SOD was more active and the value of MDA
was less than virus control group on day 14 p.i. and 21 p. i (P<Z0. 05). Conclusion: Qishaowuweizi
compound could meliorate cardiac pathologic changes of VM mice, regulate their oxidative stress
condition and reduce cardiomyocyte apoptosis and necrosis, having predictably favorable effect in
treating VM.
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MR RERR S RFSFIBMONR, HPTARBIK 5%~50%, FHAIFBEMAY KA
OPUE, PERERESEEE, ARATS50IRKEREE Y . HAENEARERESEITE,
AT “RACRIE” RASE, TTRESIRMMMAT, FEHAFEH SRR TR . BT, RAGYE
CIELRHNGFPFEL ST —EME . PEREEx VM /D RO KA TR ER & & SOD &
YA MDA S BT, HiT VM SAMRETMAMEBEREKR, Hi B P2y AT 7R 780k
WIrRE L LA YRR,

1 #RFE

1.1 #Et
1. 1.1 REMEEhY

CVB3 Nancy ¥RH IURE EXEPHEB R T ER 4L, 78 Hela 1M LR 3 ¥R, W52 5 4m fa sk
PR (tissue culture infective doses, s TCIDy,) A 10°/mL, 6~8 EidfEREMEME BALB/c /MR [ (20+2) g,
SPF %], HIWARKRZELRIYIHORMEE, FHIES. SCXK (8) 20030004.
1.1.2 #8. RAEREUE

B, AT, ARTFHPEDEFFBE DR ITRMAIERZ; VitC 1 ¢/X), EBRERHLGH
FRAFIAEFS; WEME (100 mg/X), WRBHRRA WA RAFA7=; SOD EHEM MDA & B E K
FEHEEREREY TEMRRME; Annexin V-FITC apoptosis detection kit I H fEAY TEE R
Al W4 3% E BECKMAN COULTER A &) Epics XL-4, 7% {4 System II version 3. 0;
B854 HZ JEOL A% JEM-1200E #!,
1.2 Jitk
1.2.1 ZPERRTHIRIY

NREEVLTE . IEFIRA (A4 40 R, WEXTHA B4 50 R), HHRTH (C4 50 ),
VitC FRZMER A (D4 50 H), IEEX RAEBEEM 1640 FFW 0. 15 mL, H iR/
CVB3 /REW 0. 15 mL. HHHEE, H7%., ARFEEFAFERETH, BE\AS/DROREL T
BEREFTEI IR BB/ EEREN 5.4 g/kg, FI/NRIHER K BN E R H5REW,
0.1 mLPZGREAMEE, A, B2 HAARGERKLEEIKES. DA/NREHAZ. VitC 1.5 g/kg ¥
B, mEM 0.1 g/kg ILE, WEEM 1 WEIFHAHZE, 8H 1K, EH 14 d
1.2.2 bR

BMREEE 3, 7, 14 REHMILSE 10 /MR, 821 X, BHALRERSL 9 L/, Habdia
3810 /MR, FRERBUME.OH&IMTE, —20CH%EGRASH. THBLE, RE, WEZHEH
¥, WA 0P HERERRE, FEOLERE, AN 0.5 mm® AR, AT 4CRABHRE
P (phosphate buffer solution, PBS) e, FAMi=N4u{imz, SHREIER 2 RAROAL,
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WRAREAZL~2 mm, 3% _EBEEE, FERERE.
1.2.3 REFGHENEMSRIEHE

ANROASRAE A ECE, B8R 35K (HE 4 um), G TWE HE .0 kAL,
HHEOHIURZR S . BEHRD A BEVLIR 5 NMEAERE, HHE S0 b 22 40 M B 18 & IR FE X 3
HRSEANMEmHBARZ L, TR 04, WEmMM<25%It 14, 25%~50%1t 2 4, 50%~
5%t 348, >15%it 4. DAROVEERAGE, L, VA ELURKREZEEXKBEENE
SER.
1.2.4 /DRI HISERIE A

RELO A M AR, BRERAR & . MARAMOCEIRA 488 nm WFE FEOL K I8,
MBI E (fluorescein isothiocyanate, FITC) ZE G kK HekEk, RBETM (polyimide,
PD RABFN, BHFRAIE 10 000 MM, THERMEBIMTER,
1.2.5 SOD #1 MDA £l

SOD ik A 8 =P E fLFE Y, MDA #lR B 2B (thibabituric acid, TBA) ¥, B
PR S UEEH .
1.3 Seil#aee

HERFEBESRU X+SFR, dR¥BLERARERFZ0thER/NEE2D: (least significant
difference, LSD) #a%, LA P<<0.05 FA BEHER, 2FFRA SPSS 10. 0 Fit #4447,

2 #HR

2.1 /DROIEHSUR PG A 45 R
HET R VM /MRS 3 ROMGEHEARIER, TIRERREHMIBIE; 87 KU W/D0ER; B

14 RAEODIASYE, RFE, REEIMRYE, S £1 RERS (X9)
AR ONRIE; 8 21 RS 4E4ELakiaR Tab.1 Pathological scores of every group (X+S)
W, SFUAEATMNAE, SWRE MR ankl, |1 B 3d 74 14d 2d

A 0 0 0 0

ME 2 B, PERTHOCUEBIREN AN 5 (300048 1404028 2240044  1.7040.46
B2, CHE 21 RONMSHWEAEER (I C  0.10+0.32  0.384£0.29* 1.3840.26* 0.880. 36*
%1, B3 Fm). DA 21 RV AURIRFELE D 0-30£0.48  1.0250.35  1.88%0.44° 1.56%0.44°
v NN . BH/NRBRE 21 X BA n=9, HA 7n=10;"H P<<0.05 vs B4
BAVERKE AN, R, "
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B NBO WU AT W/ I B 42 BORE 2 A . REREAREHE, OIEE, FIRREZ
B 1 REXRA/NEE 7 ROVREMEE (HE, X100) B2 wmEXNBADRSE 14 ROPURHBEE
Fig. 1 Light microscope photos of Group B on day 7 p. i. (HE, X100)
(HE, X100) Fig. 2 Light microscope photos of Group B

on day 14 p.i. (HE, X100)
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2.2 HBERAESR

CVB3 B3 3 KT WL LERRLR BRI . 55 7 RO LR LR R K, RANA—, IBE5HATE
WA MLHFIZETL, N RKREARA—; WoZESE, RFOREFIRERAF TR QNE 4 i), 8
14 RNRS g s L, Winh, D2k, A, SUAE,; HERBELAEEERD, &
RARZEVERp K, TUZREE B, IS TIIER; SRERARE., & 21 KEa 0K E IE
W, LRRISTEWEST. SAYRTHOIVBMESNRANEREN RAR, PHRTHD OIS

fnesd .
. WA EHB/N TR RA

B3 HhERITE/NREE 14 RONREBE
(HE, X100)
Fig. 3 Light microscope photos of Group C
on day 14 p.i. (HE, X100)

AN RN TJR2 O 2 ) i 90187 97 7%

IEH /NG WL AR TERR AR R U8 T~ 4
M, (ARSI, CVB3 BRYL4H /PR L
WL MEIR T-FIIRFE 3R 3 (B 28 8 F 1E 3 X B/
M. ZBPONARATRIEES 7R, &K
WEEHIESLRY 14 K, FREHALES
2EME—E, BT HDRCIEERET
FRFERAEA B ) o 35 B K TR T B
(P<C0.05), VitC 553 M Bk A X0 L 4H B
FTRmE/N, SHOIERREE —& Wit
PR gk 2, R3FR),
2.4 FHH/DRAFE SOD &K MDA
E{z45

VM /MR SOD EHEERGYEEE 3,
TREABHRE, UREH T, F 14X
Bk, CA/NPMBRIES 7 X SOD BEHBET
EEXTRA/NR, LTI 14 R&EHAGH /)
RUMLTE SOD ¥ 38 F R H R X /D B
(P<0.05), HEHIFITHH/NRIMLE SOD
WS 21 REAWREIER ANk 4 Firn).

2.3

. TREESE, RERREHLESINE TR

B4 mExRA/NRSE 7 ROERES R
(B, X15000)
Fig. 4 Ultra-structure changes of Group B on
day 7 p.i. (electron microscope, X 15 000)

F2 ONMARBATE (XLS)
Tab.2 Apoptosis rate of cardiomyocytes (X+S)
45 3d 7d 14 d 21d
A 0.97640. 313 — — —
B 3.6831+0.461 6.42640.689 4.212+0.411 2.539=0. 358
C 1.74440.281* 3.509+0.403* 2.71340.320* 1.32840. 324*
D 3.60610. 391 6. 00710. 328 4. 025+0. 25 2.015+0. 528

%, BHDPFBE 21 RBYA n=9, H& n=10;*k P<0.05 vs B4

#£3 DANMREFEE (XS)
Tab. 3 Necrosis rate of cardiomyocytes (X+S5)
A3 3d 7d 14d 21d
A 0 — — -
B 0.1934+0.088 1.62540.328 3.890+0.608 1.103=0.322
C 0.17040. 046 1.07940.297* 1.57740.285* 0.528=40.193*
D 0.19140.062  1.56240. 269 3.00540.278* 0.703+0. 301*

. HAPRBRE 21 KBA n=9, HA n—10; *>4 P<<0.05 vs B4

F4 SHNRMF SOD EELE (XS, U/mL)
Tab. 4 SOD activity in the serum (X=£S, U/mL)

451 3d 7d 14d 21d

A 224.53422.38 225.57426.57 223.50421.22  225.26421.72
B 214.18+50.63 205.34+20.21 163.14+32. 964 134.94+37. 338
C 220.79%24.10 234.70427.60* 203.03+14.09* 212.52+18.87
D 211.42420.00 217.05422.27 198.55421.51* 205.94229. 00

., SANREBS 21 REFENBYA =9, HA =10, P<<0.05 vs
B#; AN P<<0.05vs A4
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CVB3 B4/ 7 RIML7E MDA {H ®5 FAMRME VDA ERE (X+S, ¢/nmol « mL™")
A5, 14 REE, F 21 REBERE, Tab.5 MDA level in the serum (X+S, c¢/nmol * mL™)
ERBEETEY (P<0.05), Hzhy 2 3d 7d 1d 21d

., : A 12.61+1.49 12. 2841. 46 11.5041.22  12.26+1.72
FFA/MNREE 7, 14, 21 RINE MDA {E 13.1741.33 22.69+7.080  26.23+2. 674  24.3143. 438

B
PRTRBBEESRDR, MPRESE C  12.58+1.22 15.7045.41*  19.5345.23*  16.8143.39
D

21 RI1E MDA EEAKE EE (P< 12.5041. 57 16.08+£3.74*  22.72+3.67  19.1845.50*
0.05) (I3 5 B . BHPBERS 21 RBH =9, HA»n=10;*4 P<0.05vs B&; ANP<
. IIND o

0.05 vs A8
3 WREH®

ZWBFFIESE . CVB M HEFSARAT- MR, MARATNESEEIA TREE LR RR
BLEIH T, BV T R T R 4 R e A 1 4t B R R T BB, YE RSN R B AL
W, (XA UM XA S B AR g, HW TS5 ELER. VM P4 RMAT- 748
A 2R, —MEBECIYRAT, THECIBERD, hEEER; B—MRLENEHARET,
FEnERAEREEEERET, FEONEnREWNSIEOCNRG., BE VM By ko IR
(dilated cardiomyopathy, DCM) K bt BEEEA ., LRz AR4EICEER RS 3 X
VM/MNRC IV RTE TR R, SLRE 7 RAFE K, FeRFEhWEs 7.0 405 o kRS,
HEHFT R, EAIRFEAETA/NROIA AT RET RN BA/NR, RERGMEE
WA MW B TR A/, ULFHEEAT T0 R T B0h ] 888 a3 18370 DL 40 MR T 4% R kI
NG L,

AWRRE, VMRBALTEMANERES, RAHES ST VM ZRALE . L8380 74
YWiRA O M7= 4 5IHEBR SIS & R EE/EANEE SOD g Bt &40 5 1Y [E =4 MDA KBt
VM /NRIAREAR R IKFE, SREBR. WEEN BN 14, 21 XMiE SOD B8 T, MDA
SRAE, EEHETAENE, VM/PRSHERERN SRR RN P& ITER, BRTa4%k, BT
B “EANEC RE. RERRE OB TREIE TR, BRERESERME, SRON4HE Ca 8
£, FHRONEENS, BEFEOEEE. 958, BREadhE™4E, EMNERATE ZIERTEL
RN, FEEYE (HIEE., ZREES SHRERIEES. SRBREXN AR, PHRT
H/NRUMTE SOD {EHRE, MDA FEFEK, ORI TR, BR T EAT R FHA Bt
SALEHA.

FANEEONEERPAT-NFIEBIRRZ —, BHETEH LSRR T WK, PFRHE
DEN-2 R ERSL /5, SOD H5eiayr ol MR X PR B SRR T, BT E A5 B B F e X Bk
BASWT IR TEEEAS, TUENRESERESIRAKRATELA—HEERE, XT ON4RA
TR A VM F R RERET. FRRE “EANE” M Bo-2 ZERBE (Bcl-2 genes
family) AJ BB AW OMARAT-HES S VM BoRd R, S AR B RRR A I & A Bt B Bk S A8
¥, SRR OIROIET—3,

TR PR O N TR AT R, AR/NREMNERE, HEPOIEEEEM.
B SE5 R o A/ R I R T AN AL D BT & R et ok, I BB 55 B4 B 1R R 2 MY Bt ] i
X,

WA OV ARAT L OISR ES, BEEE—ERE HREOIAREI IR, X LML
BB RIRITIREE T — R, B, RAGYAELNERRNBTPEL5E T —EMNE, PE
RO NRRAAEL, SAWERFREEOIRRE, WBITUANERE, RAZKFEHZ
HBUBEHEA, FHFEUBRGIAR, EXAE. AR, BRENEEMNIKY, ARGHEHREE N
HEFRENRE, FiRE. MElaRAT. fEbER, EPBsBEF HFERKLARNSEER.
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REEHHEFRENTOHEEEEAG . FURREELEMAREGY, RAHEBFIREA,

HE

FINTIN

AV ERREF SRR L ODIRRIPECOR, AR T RESME S XE B 25 RS GE B

BRI, PRAGRREMENEERNS, KEHEERLSMICGHEMITSER, BREE, K%Y
MARTATEA LRI, = EPURE. WHLOCIZERAT, HERSLNEOTmEBFREM.
LW BN, FAT IR TRURARA R0 LR/ B LB P R 5 L9810 AULAE 1A T 0 i 2 SR A L 3
AR, BRUIBLHIANL HOHER T E B,
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