TR G S5 FF & Nat Prod Res Dev 2016,28 :1029-1034,1065

X E%S:1001-6880(2016)7-1029-07

KR BRBEKA BB IRST S, E/NRIBXBFIERFAR
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DR AR, H 12100157 i o AR e s 25 BT, AL ST 10070057 SN AR EAE A B FD L B 550002

B ASCRIECRTT 4 (QSC) SEMBEIERE (CTX) BRA BN S50 i I8 /N B IS RO FEVE H o JE AT Sy
i /NS 60 A sRE /N B BEAIL > S A1 BRI, CTX (30 mg/kg) 4, CTX + QSC A+ @ | £ (0. 5.1. 0,
2.0 g/kg) 2l B H /N RS FIMRE R, 43 B2 45245 15 d J5 , I/ B i 2 i E 55, 2848 Eomam i =%,
HE Je @ MR AL ZUEZS , Annexin V/PL XU AR E MR SR A T2 . SEIR AR s CTX 4l
PR T FH 2425 300 ek 2L 1) /0N U R A BT A /0 410988 3 LA B e e 240 JEL 00 T 3 28 418 0, M e | e e i it 45
e, e 25 e ) B 4 AT RO s S A R 35 (P <0.01) B2 N W R 2L 4UARSE ] 2, W] QSC 5
CTX I X S50 o788 /N A — R 038 RO
KRR FEOCTH FUBERE 5 CTX S g0 5 3205 D75
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Synergistic Effect of Qijiaoshengbai Capsule Combined with
Cyclophosphamide on S, Tumor-burdened Mice

DAI Chun-mei"* ,CHEN Xiang' ,HU Xiang-ka', YE Zu-guang "** ,LIU Li* ,ZHANG Shi-lin’
' Liaoning Medical University , Jinzhou 121001 ,China ;* Institue of Chinese Material Medica China Academy
of Chinese Medical Sciences , Beijing 100700 , China;’ Guizhou Dechangxiang Pharmaceutical Co. ,Guiyang 550002 , China

Abstract : This study was aimed to explore synergistic and attenuation effect of Qijaoshengbai capsule( QSC)in combina-
tion with cyclophosphamide( CTX) on S,g, tumor-burdened mice. S,g, tumor cells was inoculated subcutaneously into the
right armpit of mice to induce S, tumor bearing mice model, then the models were randomly divided into five groups,
consisting of model group,CTX (30 mg/kg) group, CTX and QSC low, medium and high-dose (0.5,1.0,2.0 g/kg)
groups , with twelve mice in each groups. Tumor volume and body weight were measured respectively for 15 consecutive
drug administration days. The blood cell count,visceral index and tumor inhibition ratio were calculated after 15 drug ad-
ministration days. HE staining was carried out to observe the changes of tumor tissue morphology, and the apoptosis of
tumor cells was detected by Annexin V/PI flow cytometer method. The results showed that compared with CTX group, the
tumor volume in each doses of QSC in combination with CTX groups were decreased significantly, both tumor inhibition
rate and apoptosis were increased in combination groups,and the thymus index and spleen index were also increased.
The high dose of QSC in combination with CTX group increased WBC count significantly( P <0.01) and its tumor tissue
necrosis obviously examined under a microscope. Based these result, it was concluded that QSC in combination with CTX
had synergistic effect on S, tumor-burdened mice.

Key words : Qijiaoshengbai capusle ; cyclophosphamide ;S g, ; synergistic and attenuation effect
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T RAE AT I LS g0 i 95 /1N ROM AT, QSC 5
CTX BEA R FH , 82 QSC Xof fifsaya 7 o B 38 F ik 75
VERT, i 25 DR B 8 D8 ) itk — 22 BIF 5 AT
A SR A A

1 #MHEER

1.1 LAY EIRKF

FERE T 1 2 H Bt B 5 4 240 A7 B w4t
(#t%5-:20111245) ; 7 5 FH F B Bk e ( cyclophospha-
mide , CTX , T 45 15 3t [%< 25 B 003 A BR 28 &1, 4k 5
10051921) . Annexin V/PI( L/N507051) 4 Fg 50 %
MEE A YRR A BR A R o
1.2 Sz

fa@hR ICR MR, B 4 ~6 JA, 1A 20 ~22 g,
SPF %%, i T RAEAEWE ARG WA, VFAlIES:
SCXK(i1)2010-0001, 5040l S, g0 778 240 MK i P
(] R A 2 B S G 2 i
1.3 FENF

FAL14 8% 7 R, Bl TAUER
IX71S8F-3FLD2C #IAH 22 B i e, H 4% Olympus /3
] ; Eppendorf5418R B .0 #ll, 2 F Eppendorf /3 7] ;
COULTERAc. Tdiff/Ac. Tdi i 71 4 1fiL 41 i 43 #7 4% .
FC500 #3 CAnA A, 35 [ D1 o = - 2 SR R A ) 5 Life
PG E W ERE , EVOSFLAUTO,

2 SRWHE

2.1 ZhiEEEHHESBH

SRR IR, /N BUR B =, A TN BRUIE
Ji B 0.2 mL, M S /N AR EE,7 ~10 d J5
AL/ INERUIE R A, IR KT B /N BRI K 52 2L
A, DA RER K AT 1210 FRE e, 5 W 5 4 B it
B >90% , JHE vk BEZE 1.0 x 107 cells/L, 4 R,
0.25 mL FATMI S J 4P, #8024 h )5, W4
ANERAERARES RAT, P T 3L RAL A R L
H12 B, OFEAIZAH ; QCTX 4 :30 mg/kg,id; @CTX
+QSC K 241 : CTX 30 mg/kg,id .QSC 4 0.5 g/
kg,0. 4 mL/¥%,ig; @CTX + QSC | & 41 : CTX30
mg/kg,id .QSC 5 1.0 g/kg,0.4 mL/{%,ig; ®CTX +
QSC @41 : CTX30 mg/kg,id ,QSC H7 2.0 g/kg,
0.4 mL/WR ig; & 215 H 45 25— IR L4525 15 d,
BERUZH 25 T R BRER K I i 1
2.2 QSCEEE CTX 375 S, B/ N R AIERERA
3

2.2.1 N RARE Fo i IE AR

R B /IS B B % T, A B A S B
I8 0 25— R LA AR - RO it Je MR iR KR 5 i
ANELAR, IF R HO s AR N I AR FR (V) 1
BN NV =172 IR K48 (a) x B4R (b))%
DA 55— R MR AR BRI A V), B R I ) S5
PRAREGCH VIR B AR (RTV) =V./V,,
I3 IAE RN IS 0 R AR i 45 4/ BRI A, LS/
FRAFET-IH O HEHORAS S BAFE. & HId %/
B R (A FR S A AR 1O o
2.2.2 BEFWIBE

RUEE 2 24 h J, M d O B2 T R AH A,
PEARE AR IS R E ISR . FIRA KR AU
AR R, THREAX R IR R (%) = (BRI
H-LG ) /BRI R %
2.2.3 B T E

Annexin-V/ Pl YLk 1 25 21 U (Y988 21 445
I A BRER K Pk 2 T LT, FH A3 BT 59 3% T 5 mL
/NBERR TR, I PBS 22 vl J5 T 200 H i K 1+ 9%
F 10 mL B0, A 1200 rpm B0 5 min, 3 _F i
W s BT 200 H 0 8 B0, 3 B TE WO A
PBS JRA], THE4 a4 % 1.0 x 10° ~10° 4~/ mL,
SRR A TR 1 500 wL Binding Buffer 1 FITC FRic
#J Annexin-V (20 wg/mL)5 L, # AN A PI(50 wg/
mL)5 L, JR%), Zi 86 N 10 ~ 15 min J5, F
1 h PSS WO TR A M AR S A
2.2.4 MBAZKENE

RIKEE2] 24 h J5, ff U B2 T R 42, LA
A FRER K PR T R T 15T, 10% P R
L EFBOK, A E Y, BIED o Ul R 4T HE
et TEGEE T WS IR L S BB 8481k
2.3 QSCERE CTX XF1a7 S, NI /INR BB S 4E
B3
2.3.1 41A s % bt

KRR )5 24 h Bl 4740 & i 2408 2140
JHL L £T A AL AT A IR BRI S, EDTA
B g, F 4 il 40 M 53 B AR I A0 R I 4 B
(WBC) £140/fd (RBC) | L4125 FH (HGB) F il /M
(PLT) %,
2.3.2  JARRAR A IRAE 45 HAR M

R 25 24 b J5, fifg d ) BCH B g R R e, ] 0
YR T HR NS FREE S o # B U HA3045 20 1y g
TRBCFIINERE 2 THEE AR AR B (mg/g) = 1§
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 (mg)/IKE (g) x 100% ; Hi R T5 50 (me/g) = Hafif
H (mg) MR (g) x100% .
2.4 FitHE

SRR DL x £ 57 Fk . SR SPSS 17.0 Siit
BRI T B DN 305 22 (ANOVA) 5307, B LLBER A ¢
Ky, P <0.05 K2 BE,P <0.01 HEFHBE,

3 IR

3.1 QSCEXE CTX XH7 S, BRI/ R A 3G 2 1E A
#HR
3.1.1 AREZT A

I3 1 452R R, 25 2/ BUPA Hi A2 A B I A8

HIREE S A 5, CTX AR E R, KA HZ
FA R R T CTX 4K TARIZ . AT ULBE %5 B[]
(RGN AN/ BRI R Y 38 K, 45 2R B A Ak 2% S
B, SRCRUZH AR, CTX 24022 A Siit# 3 X (P
<0.01) BA M2 &l 22 5 AN, 4 #r il fig 5 4
RUZH e R B K SO/ AR E I nfr ¢, 5
CTX 41 ks, B (P <0.01) ,CTX + QSC {I% 5 &
ZH(P<0.05) .CTX + QSC m# 4 (P <0.05) 57
Ageiter g Lo UiIARIT 25 CTX X /)N B 3 52
AR, M5 QSC A5t 41 A FH AT ARG /) BRU A4
i/ NIRRT IR

F1 QSCIEA S, BEBNFERBHEM (n=12,x +5)

Table 1  Effect of QSC on the body weight of S, tumor bearing mice(n =12 ,; ts)
1 ;‘JE AR Weight(g)
Group (&/ke) 0d 54d 10 d 15 d
7 Model - 21.05 +1.44 22.62 +2.42 24.94 +1.555% 24.22 +4.064%4

CTX 0.03 20.05 +1.35 22.35+1.74 21.18 £1.58** 19.50 £1.35*
CTX + {34 CTX + QSC-L 0.5 20.34 £1.45 21.11£2.28% % 21.60«1.12"* 22,66 +0.58%
CTX + 3l # CTX + QSC-M 1.0 20.33 +0.98 21.24£1.32% % 20.76+1.21**  22.30=0.96
CTX + 57 & CTX + QSC-H 2.0 20.03 £1.60 21.65+2.22% " 21.28%1.89**  22.85x1.07%

T SR A, P <0.05, " * P <0.01;5 CTX 4%, 2P <0.05,24P<0.01,
Note ; Compared with Model, * P <0.05, * * P <0.01 ; Compared with CTX,“ P <0.05,2% P <0.01.

3.1.2 @A EA

%2 Z5 0L R, 20 i ] 45 3 AR 2 RTV
B & T CTX 2 R 2 45 i, 45 21 22 5 B
WA HGSHAREA R EEZS (P <0.01),

HpLIRG H 25 h Rl 4 RTV fe/)h, 5 CTX 4 AH
PO RS A R 2 A it B (P <
0.05), [, QSC 5 CTX Bk &iz F, vl & 3 idi/h
S 1so fF IR /1N BB SEAARE AR

CTX 2 i IR 24545 R B T4 HH 2 4507 i
F2 QSCHEA S, BEMNREXPEER

Table 2 Effect of QSC on the relative tumor volume of S,g, tumor bearing mice(n = 12,; +s)

\§2ﬂﬂ(n=12,;i3)

25 3] ;”E AHXT R A Relative Tumor Volume (mm?)
Group (&/ke) 04d 2d 44d 6d 8d 10 d
%) Model - - 0.17 £0.07 0.44£0.16  0.96 +0.33 1.02 +£0.23 0.56 +0.12
CTX 0.03 - 0.20 +0. 14 0.38+0.18  0.63+0.20" 0.91 +0.23 0.48 +0.15
CTX + %54 CTX + QSC-L 0.5 - 0.12 £0.06 0.23+0.14% 0.28+0.17**% 0.58+0.18**%% 0.30£0.11**%
CTX + th3 & CTX + QSC-M 1.0 - 0.14 +0.03 0.22+0.10% 0.31+0.14**% 0.51+0.14* %22 0.27 £0.98* * %
CTX + =78 CTX + QSC-H 2.0 - 0.17 £0. 14 0.25+0.18  0.28+0.16*** 0.60 £0.28* *4% 0.29 +0.12**4

T SR A, * P <0.05, " * P <0.01;5 CTX 4] Hu#g, 2 P <0.05,24 P <0.01,
Note ; Compared with Model, * P <0.05, * * P <0. 01 ; Compared with CTX, %P <0.05,%%P <0.01.

3.1.3 BEFIpEE FHZGE b R R S R AR L 22 S A e

M3 3 S0 R BRI A CTX 4R W B (P <0.01) , CTX R AT E X (P <
TS 2525, o IS AU F g, CTX 0.05) s e 25 PRI 4D E 5 CTX A A2z 5
+QSC AP AUR B iR MR, S4UREERUIE B A2 E (P <0.01) B 1 25150 i 418 &
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HCOTX A IbEERAHITFEX(P<0.05), #7 CTX At AT B 2 98/ S g0 SE AR 19978 2, BB
JRRN RS AR EAY KT CTX 4, H WARTE TR, LA A 245 v 7 A AR B oh B
PAERA 25 bRl &4 60. 71% feim . 7] UL, QSC 5 2,

%3 QSCHEAS, BEMNAEESHERNHZM(n=12,x+s)

Table 3 Effect of QSC on tumor weight and tumor inhibition rate of S,g, tumor bearing mice of QSC(n =12 ,; +s)

a5 Fiills PE(IR/A) {HED EilIEEES
é ’ Dose Animals Tumor Tumor inhibition
roup (g’kg) ('start/end) weight(g) rate( % )
FE7E Model - 12/8 3.17£1.15% -

CTX 0.03 12/9 2.02+£0.51* 44.32%
CTX + {5 CTX + QSC-L 0.5 12/10 0.81 +0.38* 2 52.39%
CTX + Fp4g CTX + QSC-M 1.0 12/9 0.66 £0.24* 40 60.71%
CTX + &5l CTX + QSC-H 2.0 12/9 1.06 £+0.30* * 46.03%

T SRR S, P <0.05, " * P <0.01;5 CTX 4%, 2P <0.05,22P<0.01,
Note : Compared with Model, * P <0.05, * * P <0. 01 ; Compared with CTX, %P <0.05,%4%P <0.01.

3.1.4 B & (P<0.01);5 CTX 4Lt Be& 2545 gl 2=
M 2% 4 253 WoR G FH 2 45700 5 41 1 o yed 4 SAGIEE L (P <0.05), #]lL,Q8C 5 CTX Bk
MEPH TRy FACRIZE A CTX 4], TR SR A5 sl F Ak Ty 25 Hedse, vl LA B S 3 v i Jee
L, CTX H SEA 254 M A B &2 5 YA T
K4 WEME S, BEENRAMBATEHZMBILLE (1 =8,x=5)

Table 4  Effect of QSC on the apoptotic rate of tumor cell in S,y tumor bearing mice(n =8 ,; +s)

415 filkS AT
Group Dose(g/kg) Apoptotic rate( % )
HEBIZH Model - 45.10 £4.792%
CTX 0.03 62.43 +7.31 %"
CTX + 5 CTX + QSC-L 0.5 72.47 £5.10% %~
CTX + fi 51 & CTX + QSC-M 1.0 71.05+3.36 %
CTX + {4 CTX + QSC-H 2.0 73.28 +7.16* <4

e SRR A, " P <0.05, % * P<0.01;5 CTX 4 s, 4P <0.05,44P<0.01,
Note : Compared with Model, * P <0.05, * * P <0. 01 ; Compared with CTX, %P <0.05,242P <0.01.
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Annexin V Annexin V

B 1 Annexin V/PLER MBI (a) (CTX H(b) CTX + QSCIEFIZE A (c) CTX + QSC HFIZEH(d) & CTX + QSC HFI=
H(e)H S, BEENRIATE
Fig. 1  Detection of the apoptosis of tumor cells of S,g, tumor bearing mice in model(a) ,CTX(b) ,CTX + QSC-L(¢),CTX + QSC-
M(d)and CTX + QSC-H(e) groups by Annexin V/PI flow cytometer method



Vol. 28

A4 BT A BRI & FRBRISE NN S 150 11980 /> IR AR AT FA 5

1033

3.1.5 MBaALImELE

e T WREE AT L, A5 21 e 200 it A R RE R R
INAS— AT ULSEE A AU U AN B i, o B TR R 457 A =
& JE A R B NG5 1) S PR 20 B IR Vi 5 AV Ik e 4198
ZH 2 v o R T PR A4 A 0s /b R 2 2 2 R B

PIBRIR A 645 T 25 455 4 20 2 ] DL K SR AE X
Ik, TR AL SN BN e A AT SR VE AR I . A
FOF A4, LA & ) 24 i 791 2 DR A DX 3l i AR
B, D A A 2 K e g 4T A A P e A
DLIE 2,

B2 REAZHEST S, HEAARKEY S HE e ( x400) (a. &EIH;b. CTX H;c. CTX + QSC {EFIE4H; d. CTX + QSC

FIEA;e. CTX + QS BFRIEA)

Fig.2 HE staining of sarcoma tissue sections of S tumor bearing mice in different groups of QSC( x400) (a. Model ;b. CTX ; c.

CTS + QSC-L;d. CTX + QSC-M;e. CTX + QSC-H)

3.2 QSCEEE CTX XH/INRTT S MBHBSIER
gR
3.2.1 4N fetmpit

RS Al UL, A M0 CTX A A L, B
258w A A B s T CTX 2 BRG]
P FIEHA BES ¥ ER (P <0.01)  BKEH
EAIRHZERA G E L (P <0.05) ;2140
THECS CTX AR L, 156G 25 4% 00 i 2 £ 4 e 314K
BT CTX 4 IS AR B A 2 R A S 2
X(P<0.05); 1ML A5 CTX A0, BRA I 24

BB W R T CTX 2, BeG 2 rh Rl i A
RFEMEZER(P <0.01) A HI 25 (850 B 21 22 S A7
Gt (P <0.05) ;1M /Mi 5 CTX A, Bk
A& EHW ST CTX 4, B A T 25150
HA WEPEZS (P <0.01) G2y h Rl A
ZEFRAGI A (P <0.05) . AL, QSC 55 CTX
A, 6T B ARy 7 26 CTX B fd 5 |2 B0 I 25
PEAT WL A DRl VT, 5% 300 1t 240 500 v B, 2%k
REFE.

®5 XBE S, BEBNRSNEIMRHIEM (n=8,v =)
Table 5  Effect of QSC on the peripheral blood of S,g, tumor bearing mice(n =8 ,; +s)

4151 Fiilk=:o 1 440 Mt ZLANML JIEAR:HE| /MR
Group Dose(g/kg)  WBC( x10°/L) RBC( x10"/L) HGB(g/L) PLT( x10°/L)
R Model - 13.92 +4.33 8.27 £0.5244 121.00 +12.78 44 738.40 £59. 64
CTX 0.03 12.16 £2.96 2.64+1.49% " 36.50 £22.55 % * 858.00 +66.20
CTX + {55 CTX + QSC-L, 0.5 21.25+3.57" 7.83 £1.0044 115.00 £11.78%%4  1132.00 £191.90* * &
CTX + {35 CTX + QSC-M 1.0 14.28 +0.83 7.44 £1.9944 114.33 £17.04%2  1128.67 £166.69 * * 44
CTX + {51 & CTX + QSC-H 2.0 21.90 +6.15* * 6.48 +1.57*44 88.25 +24.94* 44 1014.33 +100.86 "

I SRS, " P <0.05, % * P <0.01;5 CTX 41H4:, 2P <0.05,22P <0.01,
Note: Compared with Model, * P <0.05, * * P <0.01 ;Compared with CTX, 2P <0.05, #*P <0.01.

3.2.2 ARG E A AR 4R A

H 3R 6 5 R Won , RHe BCS A A LE 505
2R S A G HE 5O Sk s TR, 2 R et
F(P<0.01) G HIZrh sl s A e+ BOIR
TR, R AR (P <0.05) ;5 CTX 4144
Lo A AR A R A S R R R, 25 5

AGEAE(P <0.05) o MRS BRI A L, 2
PG IR TR, 65 25 homl i 2 i i s
BAR TR, BAT B2 5 (P <0.01) B 12y
e 2 e I TR, 22 A et i (P
<0.05) ;5 CTX ZHAHLL, A 4R 2L B iR
RTHINA , 2R A Gt (P <0.05) .
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Table 6  Effect of QSC on the spleen index and thymus index of S,g, tumor bearing mice(n =8 ,; +5)

S8 %L Viscera index(mg/g)

ZH 5 biilbsie
Group Dose( g/kg) I e kg i
Spleen Thymus
AL Model - 11.59 +4.72 1.95+1.17%
CTX 0.03 12.63 +3.02 0.55+0.27"*
CTX + {74 CTX + QSC-L 0.5 16.25 £2.71 3.53+£2.46%44
CTX + P& CTX + QSC-M 1.0 15.05 +3.81 2.01 £0.524
CTX + B 75 CTX + QSC-H 2.0 19.96 +5.60* * 4 1.07 £0.23*

T SR, * P<0.05, " * P<0.01;45 CTX 4 HAE, 2 P <0.05,4% P <0.01,
Note ; Compared with Model, * P <0.05, * * P <0. 01 ; Compared with CTX,®P <0.05,2%P <0.01.

4 HRSiie

WT7 AR LI BT B A A R
PTT 25065 R 22 KU e AR B 4 ATl AR 32
AP SRR B b e 20 A i 25 4 MR 259
IFEE o T 25 i 25 R P F ANy ) TR
BRECATI A T R 1 200 ot /RO D B3 5, DL RO
P EAS 0 3 5 A B R T R YR T, SO fR A
7R REVEAE FH R i T AR 2800, 9 15 fie e
SPEAIHLAALRE R AT, P2 ML ) S0 g A i R
IR — B R o WFSER I, 25 1 i Ay
AR TN C 5 B PP 25 BEIETR T, RE IR AT 1 75 A
FONE, 33 5 e 240 0 AT 7 25 ) AR R LA
ST 20

FRTF A e 2 MO 2550 07, S B
BT KA NS R [ A AMIE ST A B
FFUESE , A S AL G dL i b L i 2597
[ A £ A MLHERE | 2 i 9 57 RIS 56 5 95 1 25 3
R BRSNS S A X A0 g 1) A K5
PERT, RAL B | 25 U9 25 35 A 22 Ff i o0 38 P&
PR, AT I I 1L 2 BE MG R S Sy . T Al
ACLBURD , JEORS 45 36 , T30 AR HLIAZE I D RE , 1 5
e ) B AR Z DA L AR SR A AR
S 150 P ARLIRE AT , LA BRI 19 J 48 -5 A 7 245 SRl
JEIBA3 feTT , WL EC JBE T A 798 /) B ) 3 25k
TR o SR A R R, 272y CTX &5
QSC HR-A I B fapJe /> B ROs A W . 5 PR
Tl FIARY T 25 CTX AR FLAE, i J6 /1N B 8 Je 8 A AR
/N PSSR 2R RO 45 S BT, iR 2
JEAGUR TR 5 T A CTX 361 QSC ik
AT ARG I 725 S 200 e VT HLAE AR

—ERE DR T A I RSO EE

£ LTI BT R 5 AT 2 SR BRI
FH AT 5 A 24 300 1 Jie e A4 B9 1 T ] A ol 1
PTT 25 T B R | SR B S, AT B
ROREE PR, AT 5T 0 FE I T I 7 i Ay
Hh Bl B AR B T SR A AR

S 0k
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