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AN AR (FCM) 0 22 40 i J8 30 20 A AR T 18 0 . SERT 26 %E it PCR (Real-time PCR) 4t 328 E137F ( Western blot) £l 2 EE £k
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BB T 40 A & 0 0 S 19, UF T 5 5 MDA-MB-231 40 i i 7=, Real-time PCR Fl Western blot & Bl 2 & #k IE ¥ &t W vl 1 14
MDA-MB-231 40l PUMA 2 (A F 3L R 33k . 8548 : S B Pk 15 v W nT 8 35 90 1) N FL AR 8 MDA-MB-231 41 Jifg 3% 58 , 5 2 4n i )
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[ Abstract | Objective: To study the effects of Shenqi Fuzheng injection on proliferation and apoptosis of
basal-like type human breast cancer MDA-MB-231 cells, and investigate the treatment mechanism of Shenqi
Fuzheng injection for triple negative breast cancer. Method: The human breast cancer MDA-MB-231 cells
cultured in vitro were divided into Fuzheng injection groups ( six groups with different concentrations of Shenqi
Fuzheng injection) and blank group. Methyl thiazolyl tetrazolium ( MTT) assay was used to detect the effect of
Shenqi Fuzheng injection on proliferation of MDA-MB-231 cells at 24, 48 and 74 h. Flow cytometry ( FCM) was
used to detect the cell cycle distribution and apoptosis of MDA-MB-231 cells. Real-time PCR and Western blot
assay were used to detect the effect of Shenqi Fuzheng injection on p53 up-regulated modulators of apoptosis

(PUMA) in MDA-MB-231 cells. Result: Shenqi Fuzheng injection could inhibit the proliferation of MDA-MB-
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231 cells in a concentration-dependent manner, and the inhibitory effect was most obvious at 48 h in vitro culture.

Shenqi Fuzheng injection blocked cell cycle at S phase of the MDA-MB-231 cells, and thus induced apoptosis of
MDA-MB-231 cells. Real-time PCR and Western blot assay showed that Shenqi Fuzheng injection could up-
regulate PUMA expression of MDA-MB-231 cells. Conclusion: Shenqi Fuzheng injection can significantly inhibit

proliferation and block cell cycle at S phase of the MDA-MB-231 cells, thus induce apoptosis of the cells, and the

mechanism may be associated with up-regulating PUMA mRNA expression.
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regulated modulators of apoptosis

=B TEFL IR (TNBC) J& L 8 0 — B s R 2
B HERR 2R (ER) 22008 Z 16 (PR) ALK B2 2k
K F 52 k-2 (HER-2) ¥ 2y B 1 i 2L M 8% 1 i
iAo IR A0 ML BE (basal-like) FLHRJE B9 ER, PR,
HER2 i34 4 B, A1, TNBC. f) 35E [H] 36 38 457 1F 5
basal-like | if J& AH 0L, i 5% & £ % TNBC F1 basal-
like 73| 45 & I 4 — BB 57 . basal-like %I 7,
Ji g AR B i R ZBME IR 5 SRR B 2%
X5 N 3 WA T R il % Bk B v BE UK (R R TT,
Herceptin ) {& 97 TCRL , © 28 18y L M 98 i R 115 il A7F
FERIPE L BF ST & BT A YR AT LA A FL
9% MDA-MB-231 #f s (ER, PR, HER2 ¥4 4 Bk,
{2 basal-like FLHRHE ) 958 , 9F A S H M. 5
AW e I 2 5 ) o 28 R )1 R R AT RN
MDA-MB-231 4 A & AP T 0 SRR IEE
SPPURER A AT VA T W 3 = B LR R LA v A
SRR ST B 2 3k OE O LR 9 40 i
S A ARIAE T, AR W SCHER B . pS3 IE [n] 44
PR TR 42 - (PUMA) S pS3 AR A5 A I - 9
DR BRI PR, A LR 6 20 B O T o R v 4 R
PEH™ . Bk, AR BF 58 4R 3 2 1 BkOF B 5
MDA-MB-231 2 i 3 5 A0 98 T~ 0 £ T, OF 4534 2
7538 3 5 ) PUMA. (%) 2 1K 1717 5 304000 ) i 8 1) 4 T
o = A E (basal-like %) LI /9 b B2 25 36 7 4 fit
LR T Y F A
1 #r
1.1 40 MDA-MB-231 A Z i 6 4t i ey v ]
B Bl 2 Be S Atk = 2 B BRI
L2 FRAYMGUN S8 (i 2k 4
FF Bl 25 ), $it 5 1405309 ) , Annexin V-FITC,
SuperScript I RNase HReverse Transcriptase, Trizol
Reagent( 26 [# Invitrogen 2y &l , #lt 5 43 5 & 131210,
18064022 ,15596026 ) , il k. 79 e ( PI, 3€ [ Sigma 2
A, 5 25535-164) , SYBRR@ Premix Ex Taq( H
7K Takara 28 W), #it55 RR540A) . 5|¥/5 51 i A= T4
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Shenqi Fuzheng injection; basal-like type breast cancer; MDA-MB-231 cells; p53 up-

W TR (g ) e A BR2S J A A, PUMA (186 bp) :
V7 5'-CGACCTCAACGCACAGTACGA-3', F i 5'-
AGGCACCTAATTGGGCTCCAT-3"; P 5 18S 4% W {4
RNA (192 bp): F¥# 5'-GAAACGGCTACCACATCC-
3', F W% 3'-ACCAGACTTGCCCTCCA-5', PUMA #i
(L MAF A o B B R A Al it S5 BYk-
1573R) , B-actin Jii &, BCA & [ & & ik 7 &, Super
ECL Plus #8 & 6 (b 508 R SR H AR A R A
F] L2405k C1845,P1511,P1010) .

1.3 F L4  FACSCalibar 7 37 =X 40 Mg 1%,
PAC200 %I 3k {% ( 2 & Bio-Rad 23 #]) ; Mx3005P™
7 Real-time PCR System ( 3¢ [E Invitrogen 2y &) ) ;
ImageQuant LAS 4000 mini % %1% £ 4t (£ E GE 2
Al

2 Hik

2.1 ZEHREEHWES 1 g-ml ' SRHKIENTE
S 1 mL fin A RPMI-1640 1532 (24 mL) , Bt il 1%
TR Ry 40 g- L' (A% 45 T, A 8% 35 00K ik %
T R R Ao R 4 o 1.25,2.5,5,10,20,40
g L7,

2.2 MIREFRE I ARWESE R AT K B 2
BEVLIE IR M, 15 97 W RPMI-1640 (i1 A 100 mg-
L5 % ,100 U-mL ™" F 8 FE A 10% i34 M3 ) ,
Wi gs %A R 37 °C 5% CO, AHXF IR AN, Fe H B
e 5% T, A0 M S O RE A K TR AN B 5 R A80% ~
90% B A& A%, 4 M 43 25 F (R 2 B 4k OE 1
W) A Z AR IE S (1. 25,2.5,5,10,20,40 g-
L4,

2.3 ANAE A AR R GE e (MTT) 32 46
N TR MDA-MB-231 41 Jitg 30 ) 3, 452 2> =X . 40 g
IR = (A = Aguen ) /Ay X 100% o 410 5
TF B 378 WL 4 40 ] MDA-MB-231 4 itg 34 5 , 7 {8
FINZ R IE T 9T W 41 42 8 MDA-MB-231 4 Jifd 3%
B o LAZ: BEAR IE T S VR Mk B2 Ay A A A, 240 A ) %
FrONAR AR, A B 24 48 72 h B4R A K £k
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2.4 HIEASWMES BSR4 K HH A MDA-MB- HReverse Transcriptase #4731 ¥ 5%, 15 ¢cDNA, £
231 40 A o P 4 R YR, R K A M O 1 x 10° I& Takara Real-time PCR 3 57l & /9 6 B #: E . DU
A/mL, RN TR IR, 37 C 5% CO, AR I 18S & Wi & RNA N2 5, &4~ PCR J h 5 &
BERE 24 h, 2K EFFBAMASKKIETE 3 K.

SFW(1.25,2.5,5,10,20,40 g- L") 557 48 h 5 2.8 R BEENi 1 (Western blot) & A 3¢ %5 (4 %
2R i 98 41 i T A AR Ak o B AR 4 °C,13 000 remin T B0 10 min, B
2.5 PL Y (o500 40 o 5 0] 2 4k IE U I i 4 A VE DN R R, AR, H vk, R E, BT, — i
23 240 AR 1 x 10° A/mL 41, Bk %, 70% 2 (1:100) ,B-actin(1:1 000) =M HF 1 h J5,4 CI
B & 2,4 °C o, PRk, n A 50 mg-L’]PI 500 pL BaEw; i (1:200) 8 F 1 h, F| H Super ECL Plus
gefs, 4 CHEOEIEF 30 min, i ] FACSCalibar i M RUR W AR & Gk U B R & 1, ImageQuant
290 64 SCAGE Y0 240 e ] 4 A5 Ak LAS 4000 mini J§{& . Image J %AF 5341 JK BE A, DA
2.6 Annexin V-FITC/PI XYL 40 Mo i T2 % ik H i 25 /N 2 5600 Ron B R X Rk

WO B0 K 1 MDA-MB-231 41l 1 x 10° 4~/mL 2.9 B2k R JH SPSS 18.0 Gt # i 41 , it
PR T 25 em® B5 380,37 C 5% CO, ARG YR x £5 Foi, TR YORER A B8R K 07 22047
JEr RPMI-1640 §i# 7 24 h, T4 55 2 W, 2 K4k IE O B BRI R T K5, P <0.05 WERA
TSR AN A S E S (1. 25,2.5,5,10,20, Gt X

40 g-L7') . 3R 48 h ek E M, B, s 3 &R

JA PI 10 L, Annexin V-FITC 10 wL &%), #6050 3.1 ZEFHETF AR 0 24,72 h
A 30 min, 2k ] FACSCalibar i = 48 (A6 , 4% Q2 B, S5 HA K, S EHRIEEFW(1.25,2.5 g-
SR A0 (R T ) A Q4 R IR 40 i ( FL A ) By L") {2if MDA-MB-231 4l g 3§ 4 (P <0.05) ; 3 1
b E S TR, PRI S (20,40 g+ L") il MDA-MB-231 4 jfd
2.7 SEEE R G E4E SN (Real-time PCR) 45 il HFE (P <0.05), 48 h if, 575 AL tL#K, S 4R IE
FHIEHE 3k Trizol F1 = 40 F BE 42 B AL RNA, VS (1.25,2.5,5,10,20,40 g- L") ¥y 0 4
RNeasy kit ( Qiagen ) #fi {4, SuperScript 1 RNase MDA-MB-231 4 a3 %5 (P <0.05) , W1,

F1 ZERHKETH KR MDA-MB-231 HHIEBEH I (v 5,0 =8)
Table 1 Effects of different concentrations of Shenqi Fuzheng injection on proliferation of MDA-MB-231 cells(x +s,n=8)

24 h 48 h 72 h
285 S /g L
A i %/ % A i 2/ % A i 2/ %
= 0 1.28 0. 14 - 1.85+0.15 - 0.65 +0.05 -
B IR 1.25 1.62 0. 12" -26.7 1.59 +0. 13" 13.8 0.96 +0. 10" -48.2
2.50 1.46 0. 13" -14.8 1.47 0. 13" 20. 1 0.86 0. 04" -32.8
5.00 1.37 0. 14 -7.4 0.95 0. 10" 48.5 0.70 £0.05 -8.5
10. 00 1.21 £0.15 5.4 0.64 +0.05" 65.2 0.62 +0. 04 4.3
20. 00 1.08 0. 12" 15.7 0.52 0. 04" 72.1 0.47 0. 02" 27.3
40. 00 0.72 +0.09" 43.6 0.30 0. 02" 83.9 0.35 +0.03" 46.2
F S EANEP<0.05(%2 ),
3.2 S RHRIE OO 40 AR K il R 5 BE SR RO R AP, R WAL R 4 . 2 rEHR I VE S A

B 5 2 B Pk OE T S8 W VR B B, 20 B 4 ] R 240 L PT DL  4  HAAS B A 0N 3 OO AN i A0
T, 48 h B IR B B . 24,72 h i, PR AT KR KBRS, 38 4 240 B B v | AR i 2 )R IE T
2 PSR I v S VR A R AL RT AR a0 4 3 g S (20,40 g+ L7") 41 K30 43 400 i s e BT, 0T
R ), H e A P N R . i B ) AT A B R %) 200 B AR
LI 3.4 B RHIE T SOG4 A R Y R 0 T A B
3.3 ZRHBIEFEFERSARIZEMZ M iyt KSEFR 48 h 5, SRR IEEN®(1.25,2.5,5,
A8 h A HAMME AR R EE AR 10,20,40 - L) A4 e TR B, 5 A
- 141 -



55 22 55 12 ] FEXEFFFRE Vol. 22, No. 12
2016 4= 6 A Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2016
100 1
PUMA S - - - 23 kDa
80
N [-actin We—— S s 42 kD2
:i 40 A B c D
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-60 FRE WS /gL X 08
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BEl1 5 EH5KIET S 1E B3 MDA-MB-231 4 1 1 78 i) % 0 2 04
Fig.1 Effects of Shenqi Fuzheng injection on proliferation of MDA - 0.2
0.0
MB-231 cells A B C D

2H L, SR IE ST (10,20,40 g- L71) L2401
TR BT (P <0.05) W2,

#2 48 h EARERERE S KK IE T 5 k3t MDA-MB-231 40 A1
BIBMRNE (2 £5,n=8)

Table 2
injection on cell cycle of MDA-MB-231 cells after 48 h(x +s,n=8)

Effects of different concentrations of Shenqi Fuzheng

25 14 0 65.3 34.7 4.2
;ig I & 1.25 63.2 36.8 4.9
2.50 59.8 40.2 6.3
5.00 54. 4 45.6 8.4
10. 00 46.9 53.1 10.3"
20. 00 41.7 58.3 12.8Y
40. 00 36.5 63.5 17.0"

F:G,/M IR0,
3.5 S EHIEESM KT PUMA mRNA FlE (3R i6
RIS RANESR 48 h e, S AH LK, B K
FESTW(2.5,10,40 g- L") 44 4 s PUMA mRNA
R F XS R IE B (P <0.05) , I 52 B v J32 AR
T, WE2,3,

35

3.0 1 D)
25

2.0 1)

1.5

1.0

0.5

0.0

9-84C;

A B C D

A Z 4B ~ D B EHRIETEMR(2.5,10,40 g L7 45 55 1141
FegE" P <0.01 (3 )

B2 TSR MDA-MB-231 48 fs PUMA X & %% 209
(x+s,n=8)

Fig. 2 Effects of Shenqi Fuzheng injection on PUMA mRNA
expression of MDA-MB-231 cells(x +s,n=8)

4 tig
SRR IE T S WO BA f UK IE Z ki b 24
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B3 SEHETSH KD MDA-MB-231 il PUMA B XXM Y
M (x+s,n=8)

Fig. 3 Effects of Shenqi Fuzheng injection on PUMA protein
expression of MDA-MB-231 cells(x +s,n=8)

KR, DA rh 25 S e S S ORI
Mo WFIE RIS R OE I S A T, Tl i R
o A /DN A R 9 R IR T A AR WD T B R Y
F o NSl AL ol 7 1o N =R SR L 1
Z PR IE VSO A TT I & AR 97 16 97 A bR
M HTEE TP R -a 7837 97 0 1 R % 14 i B
B I T L R KT R A

Z R IE T 5 W T 18 X T FL R 8 R 1R 4 Bh ik
57, R 5 A B AT, 6 2 06 3 L R R Ak T 1 B
OB R IEAME TR L R 2 B O S
BT IR YT FUMR I T 0 R CE e DR O
B e =B SLRE B AL P, B R
W TRE BLA R RS L AR RS R BB I
TF 3 B 9 AT 4041 basal-like %L 5 9% 40 2 MDA-MB-
231 YU fE G A s S R A R T, HAE R 5 2
W BE AR G, B A B ] AR M

58 & B = I FL AR pS3 KA & THE =
BIPEFURR S, $ s — DM 2L B R BT e 5
pS3 LN 5 Kk HoA — @A o A A 4 B
AEWFFE & S 3k 1E 1 SRR R F /N BUF 6 B8 98
PR 5, 3 IR R A 123 A, H P o 3 % 0 2
25 LR TAR G RE N PUMA JE 5 55 A A
S B e S180 /N R ME S S B B MW )E,
PUMA JE[H (1 238 B & 1R, 478 2 B 3K 0E 1 O
5 IR A4 e O T T k4 B e R A FH B 4 T AL
A RE L AT [ PUMA JEPI g k"™ . 1l pS3
B Ui 8 S R, PUMA JE R 7E p53 AR 41 38 428 F R 4K
WO T S R H R EE EEAAEM . U
K PUMA $ /5 R B 5 R 2 B3I 40 R W = 1
BURE . ARTESY & IS 4R IE 1 5B MDA-
MB-231 4fi il PUMA Bt [N ) 3R i6 . A5 45 1 B
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7N, SR IE T B W T 8 MDA-MB-231 41 Jid iy
PUMA SRR (2 1k o B UL e 2 B4k 0 1 5 i
{23k MDA-MB-231 # 1= 9 43 T #L il 7T & 4 L
PUMA @ i, R ¥EBL PR AE . S 4R E I )
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