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[fZE] B WEK K LW (Astragalus polysaccharides, APS) XF A FL s MDA-MB-231 5 FLA% A8 19 Ak < 30 4 ) &
ST R A0 B T (4 B L BESE APS S0 = B ME FLAR M MDA-MB-231 A4 K S H AT ME LA FHLE . AR
N FLBR 6 40 L MDA-MB-231 #2280 F BALB/ c-nu i P #R BUA MU M85 B TR g a7 2L AR g R BRUR AU 4SS A0 5 18 1 2L, AR oA fir 88 R B
BEALA N 3 21 BER AL (45 K TAEBEE /K ) , APS % 7 77l 4 41 (200,400 mg-kg ™) , 45240 6 H ;4 K H 425 200 L, # 42 21 d,
SRS, WA LA APS I | e 7 B 21 55 A A 241 e e B R T R AR AR AR AR Ak, TSR IR 4 R 2% 95 ORORS - 4T (HE) B 5,
W5 9 A 20 4 40 TR 285 2 A8 A 5 S A7 SR i A 12 12 (TUNEL ) A6 0 2L A 938 P e 280 20 0 8 12 5 2 1 4 98 B0 328 30 6 Y00 fieb 38 41 20 v B 440
Ft b T 988/ 11 976 -2 2 11 (Bel-2) , Bel-2 A6 X R 11 (Bax) PR & MR 2 1 (Caspase) SFPH T M CE A RKL, &R 5K
RULL LA, APS IR, v 70 et 2 o 1) FL B o Iob 93 A AR 98 9/ (P < 0. 05, P < 0..01) , F b8 400 o1 2% 43 51 2 37. 9% ,57. 57% ; HE
(o NS APS T TUZH MR8 4 2 2 S B W T AN A O, A 20N B A TR AS ; TUNEL 38 €8 g R APS 21 i yg 4 280 40 it o 1=
SRHIN 5 B G PR BN Ak K B, 5 AR T A b A, APS B R R 2 R A 2R Bel-2 R K SF FRE (P <0.05,P <0.01), Bax,
Caspase-9 , Caspase-7 £ 1 3Rk 7KF LI (P <0.05,P <0.01) . £5i%: APS HeH AM &l MDA-MB-231 |, g i B B B8 A 970 A= ¢
P AN FL IR MDA-MB-231 4 it & A= Y8 v, HoAE FAALHI 5 APS 52 2L B 95 410 - 8 72 AH 9C 2 19 Bel-2, Bax, Caspase-9 , Caspase-
T HEHFBKTH X,
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Human Breast Cancer MDA-MB-231 Transplanted Tumor in Nude Mice

XIE Rong-dan, SUN Shao-bo, HE Jian-xin, DONG Jing-ning, LONG Feng"
( Provincial-Level Key Laboratory for Molecular Medicine of Major Diseases and Prevention and

Treatment with Traditional Chinese Medicine Research in Gansu Colleges and Universities, Institute of Integrated

Traditional Chinese and Western Medicine, Gansu University of Chinese Medicine, Lanzhou 730000, China)

[ Abstract | Objective: To observe the inhibitory effect of astragalus polysaccharides ( APS) on growth of
human breast cancer MDA-MB-231 xenograft tumor in nude mice and its effect on the apoptosis of tumor cells, in

order to study the effect of APS on growth and induction of apoptosis of triple negative breast cancer MDA-MB-231
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and its possible molecular mechanism. Method: Human breast cancer cell MDA-MB-231 was inoculated into the
right axillary subcutaneous of BALB/c-nu female nude mice to establish the transplanted tumor model of breast
cancer. Eighteen nude mice were randomly divided into 3 groups: model group (saline per day), low-dose APS
group (200 mg-kg™' APS per day), and high-dose APS group (400 mg-kg ' APS per day), with 6 rats in each
group. The drug was administered by gavage (200 wL) daily for 21 days. In the experiment, the length and
diameter of breast cancer transplanted tumor were measured every two days, and the tumor volume was recorded
and calculated. At the end of the experiment, the changes of tumor mass and tumor volume of the low and high-
dose APS groups and the model group were observed and compared, and the tumor inhibition rate was calculated.
The cell morphology in tumor tissue was observed by hematoxylin-eosin ( HE ) staining, and Terminal-
deoxynucleoitidyl transferase mediated nick end labeling ( TUNEL) was used to verify the apoptosis of breast cancer
tissues. The expressions of apoptosis-related proteins, such as B-cell lymphoma/leukemia-2 protein ( Bel-2) , Bel-
2 associated X protein (Bax), Caspase in tumor tissues was detected by Western blot. Result: The tumor volume
of breast cancer decreased in the low and high-dose APS groups, and the tumor inhibition rates were 37. 9% and
57.57% , respectively, with statistically significant differences from the model group (P <0.05, P <0.01). HE of
tumor tissue cells showed that APS led to obvious morphological changes, with apoptosis in the tissue cells. TUNEL
staining showed that the apoptosis rate of tumor cells in APS intervention groups was higher than that in control
group. Western blot showed that expression of Bel-2 protein decreased (P <0.05, P <0.01), and expressions of
Bax, Caspase-9 and Caspase-7 were up-regulated (P <0.05, P <0.01) in tumor tissue of APS intervention
groups. Conclusion: APS can effectively inhibit the growth of MDA-MB-231 breast cancer xenografts in nude mice
and induce apoptosis in human breast cancer MDA-MB-231 cells. The mechanism may be related to the effect of
APS on expressions of apoptosis-related proteins Bel-2, Bax, Caspase-9 and Caspase-7 in breast cancer cells.

[ Key words | astragalus polysaccharide; breast cancer; MDA-MB-231 transplanted tumor in nude mice;

tumor inhibition; apoptosis
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LRI P 8 B APS X A T B9 B AR AR K
(RS, ST APS 0056 2L Jes 40 345 7 0 47 2L
S B TTREA T ML, R APS I8 7 FL MR i £ 41k 24 30 2
WRAE M I RIG T FLAR I IR R B 2 A 8087 F B
GIPH

1 &

L1 253 ANFLHJ MDA-MB-231 2 jfd,
W) T v [ B 2 B bV A0 L%, 45 TCHu227 55 2 X
Y Jfd ; SPF 2% BALB/c-nu MEPERE R ,5 ~ 6 JA %, 1A 5
17 ~20 g, W Tt 5t A B A W R BB 0 A BR 2
A, A HIIF S SCXK ( 57)2014-0004, 34 5256 i H
B 2 KSR S WS B B L HE AT Bh
SIS AE H R T EE 25 K 2% SPF RSB S W a0 52 R
i FHF AT 3E2 SYXK (H)2015-0005

L2 259 550 APS ¥ %50 (db 52 Solarbio 2%
A), it 608B031) . K APS ¥3°K 80 mg i T/ 4R
7K 100 mL A, 28 0.22 pm filf £L i 98 A% i 3,4 °C f&
17, FH I % 200,400 mg- L',

DMEM $5 3% 5 | JE 8 1 il Ak i ( 35 [E HyClone
] HEE A AC11018292,J170041) 5 Jif 4= 1L 7%
(3 Lonsera A H ,4it5 NU12955) ; J5 Ao K i b i
2 (TUNEL) i T & 3 7 & (SCEFERM B A R
AL 4it5 AAT-22843) ;B-JIL3h & 1 (B-actin) , Bax, 2}
e R 4 2 18 25 1 1ifF-9 ( Caspase-9) PLifk ( 3£ EH Affinity
] HEE 45 AF7018 ,AF0120, AF6348) ;Bel-2,
e K A 2 R B F1 -7 ( Caspase-7) , BAR i A AL W)
fii (HRP) 111 *E T S br ik (32 E Abcam 23 &), it 5 43
F34 ab32124 ,ab32522, ab6721) ; Minute™ 4 75 [ 12
B & (36 [ Invent 24 7], 4t %5 SD01705001 ) ; 5
FUAE NG IE T B (BCA) 25 F vk B2 I 5 1) &, il
b2 & 36 (ECL) &G0 &, w2 45 22 v i (PBS) |
IIARE-PH (HE) e 432077 & (At 50 Solarbio 24 H] ,
e B 4 W Sk 20180530, BL520A, 1016K022,
20180523 ) ; fi A W5 By (I Vi 38 3l =7 28 A BR 2
Al L5 4296916) 50. 22 pum JE TR i U8 & (A6 501 A=
T BE SRR R A w45 170220031 )

1.3 {Y#% HERAcell VIOS 160i % CO, 8 & 3
#fi, Varioskan LUX %Y [if§ 5 {% ( 3 & Thermo 23 Al ) ;
BXSITF A! {2 & W i % ( H A< Olympus 2% 7] );
PowerPac™ Basic #I H1 yik flli/H1 % #2 %% B , Universal
Hood II Y5 e iR 434 R S8 (L EMR R AR .

2 Hik

2.1 #ifaiisE ANFLARJE 40 MDA-MB-231 k3%
FEE 10% JiG 48 1L i) DMEM Bs 5% 36 v, Y 20 Jif

I B A K 3 XA A R BIE, LL 3.5 x 107 A4S/ mL 2%k
TG IR B b AT A R
2.2 FLMEARREBAEAR R AR
() MDA-MB-231 Z|Hi# 9 20 A0, DA 2E 38 3k 7K il Bl 240
EOW, M B Y M % B E 2.5 x 107 A~/mL, W HL
MDA-MB-231 #fi ffd & ¥ 200 pL, T #R B35 35 A
5O RRCES b EAT B2 R VE B A A Sr N CFL MR R AR
SRS AR AL o AN S B 2 d R far 9 AR LT
[e] B 000 R A K /o 24 iR R B gk #1100 mm’
IF, BEAT H] AR OC SE 9 . SE e A FETE SPF 2B B
T AT,
2.3 K Z R 10 d e, T U R
T B, B RN 100% 4 Jif g 8 K 35 100 mm®
B, 26 18 H A o SRE AL 73 Bl 3 41, B2 6 2, 43l
R 2 (AR PR K ), APS IR & R & 4 (200,
400 mg-kg ™) o /NG B YT O Bk 4k R (2 B 06
Tk )y N5 3 25500 & A 4 B8, O i
SIS I, AR A AR PR K, 200 pLed 7
APS fif i I AL 1 APS 200 pl-d ™' 44 2
21 d, S5 A AR BROR H BLAE TS O
2.4 fardE RELBE AR R E I E SR Ed,
2 d bR R RO ZL 8 e i K Ae (L) Fns
2 (d) AT I o, 10 % I 118 52 56 F 2 v 2L A O
AT BARFR V =L x /2, SC 45 5, % 7L A
PR BRCR U SR AT, 0 B ) 8 Mg, Bk I SR IR A
1 5T 5 A L MR R b e B RS b R B R =
(7Y 2 9 T S48 — S 90 24 R o M {8 ) /45 AU 24 9 o
BIE x 100% ,
2.5 HE Ze (8 U0 % 71 M Ja b 53 20 21 4 i OB 25 27 2
A WA R LT 4% L B W TR R P 1 E
24 h, A P R, B HE Beta 5 U0 7 K
BT B R 62 0B R 42U R S 2
ik,
2.6 TUNEL A6 ZLARE Mgl 8 d i 1o AR
P TUNEL Y 76 I 328 57 25 108 BH 43 77 125 X i 9 21 21
AR e A0 M T AT R B R, A
T 240 A S A TR A A, R R T A S e, S
Hh DL kRN B AL D0 X B R ) R S R A T 5
WY 3 RO A, X A AL A A e SORN FH PR
PR 06 Sri g s @R a = R ag L S SR AR 6 e
o7 S B E A e, JF 3RAS APS 41 R AL A T
20 e 9 ~F- 4 4A
2.7 BHRPEENIEEE (Western blot) ¥l Bax ,Bel-2,
Caspase-9 , Caspase-7 5 185 FRIBCEL MR g fid 9 20
.39 .
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21, 3R] G U W i A B 4 ZUER 1 R BRI IR
HOHCE VK O 5) 34 °CL 12 000 remin B0
10 min, $2 UG H . BCA R E R A BIKE ., &
SR VN T P 5 JE FL K o 8 A B, e E L 4 °C ]
3h, m A —3$t 4 C i & (B-actin, Bax, Bel-2,
Caspase-9, Caspase-7 fK X 4 1 : 1 000,1 :1 000,
1:500,1:1 000,1:500), 0 A —#i(1:5000)4 C#
PRIEFE 2 b i aod B8 B AR 73 &R G I 2 R0k .
PB-actinfE Ry N2, K H] Image J #R1F#E4T 2547 K B
(E YR AE I B9 8 1250 K (E RN 2 2%l IR 2
1B FE AL Ry 2 A AR R R A 1

2.8 ZEifeEdrik SR SPSS 210 Ffb it AT oy,
A BIREILL x = s RoR, & HBIRAF & ES 10,
T2, KRB ERTT 200, BL P <0.05 25
BRI,

®2 APSHIREREBEEEREOME(x£5,n=6)

3 #R

3.1 APS XF LM AR R A B SRR A
b A, APS AR w8 751 42k 2 AR OB A8 1) R R LB 8 0
NP <0.05), 5 ¥ 9% & B B d 5% (P <0.05,P <
0.01) , APS fI§ 55 751 i 21 JifJ8 17 61 556 B S 38 (P <
0.05) , 4351k 37.9% ,57.57% , L3 1,2,

F1 APSHIREREEBENZN
Table 1 Effect of APS on quality of transplanted tumor of breast

cancer

A I/ mgekg ! BE(F2s,n=6)/g IEIHIE/ %

i - 1.94 +£0.35 -
APS 200 1.20 +0.25" 37.90"
400 0.78 £0. 15 57.57"

EHERA R P <0.05,2 P <0.01(K4 ).

Table 2 Effect of APS on tumor volume of breast cancer xenograft in nude mice(x +s,n=6) cm’®
A5 Flhk/mgkg ™! ER/SAETEPN HIREGZ S5 d HIRAZ9d HIREAZ 13 d HIRGH 17 d HRGZ 21 d
R Y - 0.20 £0.01 0.59 +0.03 0.68 £0.07 0.88 +0.04 1.34 £0.05 1.39 0. 05
APS 200 0.19 £0.01 0.41 0. 04" 0.60 +0.06" 0.63 0. 06" 0.69 +0. 04" 0.78 +0. 04"

400 0.19 +0.01 0.32 +0.02" 0.37 £0.02" 0.45 +0.05" 0.56 £0.06" 0.67 £0. 06"

o SR R P <0.05,

3.2 APS XF LR R A SUE B MR R BRI
Hh R A0 i 2 AN B ) A Btk w2k R o A, b
AR O R G I o = B A A 1 o %
K% SRV B S 5 APS A% | 75 500 o 20 e 4 52
AN TR R B AR AT R AR I FT UL A0 MR AZ R R, R T 40
Z, WHE 1,
3.3 APS L W g i 98 2H 2 40 B O T A 5
e T T DS 7L R P R A 2 A0 B A e TR A
@, T LR, R T . 5
BT ZH L 58, APS AR o 771 o 24 2L Mt 98 fieb 3 4 4L 1
20 L K0 I S 0 0, APS IS 7 o 2 R A SR T
0 MR 2 TE R (P < 0.01), H5 8850 & 40 i
WE2,% 3,
3.4 APS X ZL R R 4L 2 b T A SC BR F R aA
KR M ALt B, APS K T A L
g e 88 A U {2 A TS R Bax AR AT
(P<0.05,P<0.01) 3T Bel2 B £
FEAR (P <0.05,P <0.01), Jf H 5 5 & 4R i 7 ;
Bax/Bel2 5 (P <0.05,P <0.01) , Caspase-9 Fl
Caspase-7 % [1 %A KF B EFHH(P<0.01), UL
3,%4,

. 40 -
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AL BRI B APS AR5 424 5 C. APS i /il 4 2 (181 2,3 7))
El1 APS WEREARBRMEAARSHNZIE(HE, x400)
Fig.1 Effect of APS on tumor morphology in nude mice with breast

cancer (HE, x400)
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e —TT
. = = E
Caspase-7 - — - 34kDa
Bractin S S s 43 kDa
A B C

B2 APS 33| AR = B8 4 22 40 BB T MR I ( TUNEL, x 400)
Fig. 2 Effect of APS on apoptosis of breast cancer
tissue (TUNEL, x400)

F3 APSHFBREMBEALKAMBATENZMW(x+s5,n=6)

Table 3  Effect of APS on apoptosis rate of breast cancer tissue

(x+s,n=6)
265 Fl 4t /mg-kg ™! AR TR/ %
H - 14. 63 +0. 67
APS 200 32.05 £0.95"
400 62.87 +1.73"

T SRR g P <0.01,

R4 APSHIABMBHARAFATHXEORENPM(x£5,n=6)

B3 APS {EAZBREMEARAPATHXEARK
Fig.3 Electrophoresis of APS on expressions of apoptosis-related

proteins in breast cancer

o g

VAR Sk B9 BF ST W , APS X L i 98 4 L 1 A= K
HAMEIEHE . B A U5 &8 APS 1 LIVE B #1
R TR] A P 175 5 MCF-7 L1 468 4 it 2 A6 0 T, 400 il
SR A K oAb, R T4 APS T
FLIREE MA-891 B AE 8 /N B, 1A P 52 36k B APS 1]
LAY Sk 398 Jim 2L R s A 96 /0 BRUIAR T2 00 L 1) B 2 0
[ B APS 34 6 1 1l ZL A 98 o 9 it 287 9 26 B 3T a 2D
i 240 L e O T A O IR AR 5 2 1 70 (HSPT0) Al
Bel-2 1K 7KF-, XF MA-891 ZL i Ji o983 1) A= KA
Y S P A A SR o R A ) K BT I 4 -
MDA-MB-231 2L 3% 5 f& 2 v, APS BE i 4b T 47 22 4%
%4 SHAM MDA -MB-23 1 4ff Jifd {35 el /b, 4 12 % g 3%

Table 4 Effect of APS on expressions of apoptosis-related proteins in breast cancer(x +s,n=6)

A FE/mg-kg ! Bax/B-actin Bel-2/B-actin Caspase-9/B-actin Caspase-7/B-actin Bax/Bcl-2
AR - 0.37 £0.02 1.86 0. 14 0.22 £0.01 0.39 £0.02 0.20 £0.01
APS 200 0.48 £0.03" 1.51 £0.07" 0.40 £0.03% 0.84 +0.04% 0.32 £0.02"

400 0.75 +0.07% 1.26 +0.24% 0.68 +0.07% 1.67 0. 04% 0.55 +0.08%

P A FR ZR AR B B T B APS BB 2L IR
0 i MDA-MB-231 14 A4 9y 2 06 M, BH iy 7L B 9 4 i
) IER FIR 28 o ASHIF 58 A = B P4 L B 98 4H . MDA-
MB-231 ff Bt A, 3 2o 2 3 L BR 98 R A% AT e 5
BRI APS TR PN REA R N FL R 8 A% Rl 1
A K il 3 TUNEL S286 25 B APS figi% 5 MDA-MB-
231 BhyRm 4140 4m i & AR W T, B APS i i T
JeR A 202 M R T O FL AR 988 4f g MDA-MB-231
AR K

28 8 T X ek TR 20 G R e AR K B R
. B Hickman"™' $8 W LI % S g 40 M 0 T 4
il PRYA ST B g (0 H bn AT B LAk B 2 X
T IR R 20 PO T 9 9 8 A, O R
JE V6 T BRI . A IS R AR I R — B

FLIR 955 4 27 o, Caspase-9 Fl1 Bax 2 # K £ ik, M
Bel-2 & & ik, 3 Fh 8 A A 68 3L [ 4E FH F 2L IR e
i sE ST A = AR R N R S Kk
REY L BRIANME THRE T NE SRR EE
H 2 5, Hod 2z — & 4 ok R K i i& 42, B Bel-2/
Bax iEf% . Bel-2 Z5 8 15 A 5C 09 41 i Il & (1 2
2R T AR R R O EE R TR Bel2 Al
Bax /& Bel-2 5 () BL Y 8 (4, Bel-2 & — Ff b
T H ,Bax BIE#F M - A, Bel-2 A1 Bax # 4
RPN Ty AR T R A B A TR, Bel 2
Xt Bax i SRR RAR A -8 A BRI TR
fEH . L, Bax/Bel-2 & Ho il 4 A by J2 A2 1F 20 fif 9
TR . T Caspase 5 T bR TR 21
HAS AR A A T R R R SRR L 7E
- 41 -
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Caspase /T (1) 4 R 44 J8 123 % 1, Caspase-9 J& 4
JH R T AR A A 5, e 9 R 4 i
Caspase-9 Y3k , 2L A5 = 1 i T U $hAT 7 170 fih
Kb AN YA T T Caspase-7 & — i T B A I
THATIN T . ARBFGE R, APS B8 T FLR A i
FEAZUP T OCH F R Rk i, Bel-2 R8T FE,
Bax, Caspase-7, Caspase-9 %% ik U g [~ 7, Bax/Bel-2
Tk s [FF, APS i Bel-2 ik, {2 7 Bax FiEHYAKL
B APS G B 3G 0T G 5 AT TS5 R R W] APS
A LLGE R 26 kLR 8 %15 5 A 3L MDA-MB-231
200 1 A A O T DA DX L e 4 A R B A o A

ZE LRk, APS BEAE R N AT AW i N FL R R
MDA-MB-231 # i ¥ #8819 4= 1K, 35 5 N30 IR
MDA-MB-231 Jifigd 20 240 it & AE PR 1. APS A LU
R JA TS OC K Bel2 B E A, [ Bax,
Caspase-7 , Caspase-9 [ ik K, S 5L KH 1T
WARTE S MDA-MB-231 F| g i 40 0 % A= i T, 31X —
B8 R 5 A PR 1 914 A 20 D S 56 AT Y SR ARAE .
BT FE 45 3R i PR YA 7 OF 58 APS Xf = Bk L R o
F18) Pk 9 4 o8 200 Bt TR A S B AR B, BB APS 2
— BT R PR Bl R Y AR I Ry . R T
APS Xof L i g 400 1 4 T 23 5 AL A% 2R 5 0 i K

KA P SR R 2 — D TR AWEFE SR
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