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Effect of Shenqi Fuzheng Injection in Improving Sensitivity of Human Breast Cancer
MDA-MB-231 Cells to Cisplatin Through Tumor Associated Macrophages

ZHOU Qian-mei, SU Shi-bing "
( Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

[ Abstract | Objective; To investigate the effect of Shenqi Fuzheng injection on the sensitivity of cisplatin
through immunomodulation, in order to explore its mechanisms. Method: The cell survival was measured by
thiazolyl blue tetrazolium bromide ( MTT) , the rate of apoptosis was detected by flow cytometry, the expressions of
apoptosis-related proteins were detected by Western blot, and the expression level of cytokines was detected by
enzyme linked immunosorbent assay ( ELISA ). Result: Shenqi Fuzheng injection 1, 10, 100 mL - L'
significantly inhibited the growth of co-cultured cells, and the cell survival rate was 71.8% and 59.9% at the
concentration of 10, 100 mL-L™" respectively. Shenqi Fuzheng injection 10 mL L' combined with cisplatin
significantly increased the sensitivity of co-cultured cells to cisplatin. The half maximal inhibitory concentration

(IC4,) of cisplatin was reduced from 30 to 15 wmol-L~". The rate of apoptosis induced by the combined treatment
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increased by 15.5% compared with that of cisplatin 15 wmol +L™" (P < 0.05). The expressions of B-cell
lymphoma-2 (Bcl-2), B-cell lymphoma-w (Bel-w) and B-cell lymphoma-extra large (Bel-xl) were inhibited, and
the expressions of Bel-2-associated X protein ( Bax) and protein induced by BH3 domain ( Bid) apoptosis were
increased (P <0.05). Shenqi Fuzheng injection reduced the release of interleukin-10 (IL-10) and prostaglandin
E, (PGE,) induced by cisplatin (P <0.05). Conclusion; Shenqi Fuzheng injection improves the sensitivity of
MDA-MB-231 to cisplatin by regulating immune cells, and plays a synergistic role in inhibiting the proliferation of
breast cancer cells. This study provides experimental basis for the prevention and treatment of tumors with Yiqi

Fuzheng method, and experimental reference for the study of traditional Chinese medicine in alleviating drug

resistance of tumors.
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B J MDA-MB-231 40 fd , 15 37 % v RPMI 1640 (i A
100 mg-L "4 452,100 U-mL 'HEHZE M 10% 54
M), ¥ 5% 55 A8 37 °C 5% CO, , A % 48 A 2
B H B R 5 SR, AN AR R O RE AR A R AN 7 R A
80% ~ 90% W} &40, AN A% 40 Ml THP-1 &5 5% T
RPMI 1640 . L) ffh 3 i (PMA, 10 pg- L™") il #%
THP-1 4 3 d, 355 40 B G BE 43 4k i ik 40 i (o
Sk MO ) S ENA 20 pg- L' IL4 0.7 mL, B 55
72 h Bp A 4k 4% TAM, LI MDA-MB-231-THP-1 1:5
HEAT AR i e R 57
2.3 HMEAETE A R MTT b6 40 0 L
W95 4 il MDA-MB-231 5 THP-1 3% 5% &6 I 4 i
s %, A 4 3.75, 7.5, 15, 30,
60 p,mol'L_] VSRR EES R + 4 + M2 (M2 |/
IL-4 3% 5 THP-1 JE B) 4l A = B 3k IE & 3 %)
10 mL-L™") 335 48 h, B GBS FAEFLIMA S g-
L™'MTT i 20 pl,37 °C 5% CO, 534 M 4k 15
FE4 h, W5 B, BALIn A DMSO 150 wL, fif & ik
¥ 10 min, W EE A FLAE490 nm P K AL (W OEEE A
HMLAFTEH = Ay /Ay X 100%
2.4 Annexin V-FITC/PI X ZL#G 40 Mo i - % %
B H A K /5 (19 MDA-MB-231 4H il 1 x 10°4~/mL
PeFp T 25 em® Bi R ,37 C 5% CO, i X Finiie
JZ b RPMT 1640 52 5 24 h, S FRU, A 2 4k
EFESHE (1,10,100 mL-L™") . 573748 h J5 i bk
LY, B0, e /E M A PI 10 pL, Annexin V-FITC
10 pL iR 5], @56 A 30 min, R U =X 40 A (K
W, 4% Q2 G R A0 A (e B8 T2 ) A1 Q4 R BR 40 i (-
BT P E S AR TR
2.5 HEPRPEEIIE R (Western blot) il AH 5G4 H
Fik  YIHEZLR 4 °C,13 000 remin ' B> 10 min,
B EVE I8 25 R BE , #E4T SDS-PAGE Hi ik, HLUK
JEHEIE 15 V RS 30 min, 5% JBERE W # % IR
B b, FER B, —PT(1:1000) FiRFEF 1 h,
4 CHFAH; —PEWMF 1 h, Odyssey £LHM5¢
JE USRS AT A
2.6 gitsedrik SRHAI SPSS 21. 0 B b 4T 48t
ST T EBERILL & £ RoR R ERCR TR E R
T3 253 7 LB THECSERER TR 5k, P < 0.05 24
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Table 1  Effect of Shenqi Fuzheng injection on cell survival in

MDA-MB-231 cells and co-cultured cells(x +s,n =3)

415 fﬁf“f 0 77 3 /%
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10 94.46 +11.37
100 91.91 +8.32
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100 59.95 +9.32%
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R2 SEREEEFHREKEINAN X IEFRARFBFTENILM (2 =5,

n=3)

Table 2 Effect of Shenqi Fuzheng injection combined with cisplatin

on cell survival in MDA-MB-231 cells and co-cultured cells(x + s,

n=3)
20 5 W/ wmol - L' HIMITE TG 2/ %
2 - 100. 00 +5. 62
5 3.75 87.04 +1.2
7.5 70.89 5. 51
15 54.95 +4.71
30 31.43 £8.89
60 13.39 +4. 86
2 - 116.81 +2.81
4 + M2 3.75 107.55 £3.38
7.5 96.25 +4.43
15 74.74 £5.26
30 63.77 £4. 48
60 33.57 £4.72
2 H - 112.07 £3.07
Z R IE AR+ IR + M2 3.75 88.75 +9. 45
7.5 74.79 £9.51"
15 48.77 £3.52%
30 39.61 +£5.53%
60 24.74 £9.25%

VF B RS 10 mL-L "5 5505041 7.5 wmol - L' + M2 41
A P <0.05; SIRAA15 wmol-L~" + M22H 1L %52 P < 0. 05 ; 5 I 411
30 pmol- L~ + M2 41 A% P <0. 05 ; 5541 60 wmol-L~" + M2 41

Y P<0.05,
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F3 SREEZTFRBEAIMANHIEFAMBATHEM(x£5,0=3)
Table 3 Effect of Shenqi Fuzheng injection combined with cisplatin

on apoptosis in co-cultured cells(x +s,n =3)

21531 R A ML TR %
2 H - 1.91 +1.33
Z Rk IE T S 1 mL-L~! 7.92 +1.87
10 mL-L~! 17.86 +2.47
100 mL-L ™' 22.44 £2.37
7K 15 pmol-L.~" 25.39 £0.99

SRRIEFEF W + 041 10 mL-L~" + 15 wmol-L~" 40.89 +5.99"
T 554 15 wmol - L™ 4 8" P <0. 05,

A B C D E F
AZSEB ~ D S E SR IF S (1, 10, 100 mL-L™") 24; E. G4
15 pmol L ™" 41 ;F. 2 4R IEFE SR 10 mLeL ™" + B4 15 pmol - L~ 41
1 SEREFSRESIMANLEFERPATHXEGRIE
R ik
Fig. 1 Electrophoresis of Shenqi Fuzheng injection combined with

cisplatin on expressions of apoptosis associated proteins in co-

cultured cells

R4 SEEEEHRBKEIMANEEFRARATHEXZENZM(2£5,n=3)

Table 4 Electrophoresis of Shenqi Fuzheng injection combined with cisplatin on expressions of apoptosis associated proteins in co-cultured cells

(x+s,n=3)
Bel-2 Bel-w Bel-xl Bax Bid
a5 R /GAPDH /GAPDH /GAPDH /GAPDH /GAPDH
EYE| - 1.03 0. 12 0.99 £0.13 0.98 0. 16 0.48 0. 11 0.46 £0. 04
SR IE TS 1 mL-L~' 0.95 +0. 14 0.92 0. 18 0. 69 +0.09 0.49 +0.09 0.52 +0.07
10 mL-L"! 0.62 +0.09 0.71 £0.20 0.75+0.13 0.63 0. 12 0.55 £0.03
100 mL-L~! 0.59 £0. 04 0.65 £0. 11 0.72 £0. 11 0.68 +0.08 0.64 £0. 10
JIEE| 15 pmol-L ™" 0.63 +0.05 0.52 +0.09 0. 68 +0.08 0.78 +0. 14 0.81 0. 16
Z AR IE TSR + 4 10 mL-L™" + 15 wmol-L™"  0.28 +0.02" 0.21 +0.05" 0.56 +0.06" 0.92 +0. 16" 0.91 +0.21"

He g A P<0.05,

- 79 .
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®5 SERETHBRBEAIRANHEEFMAMP IL-10,PGE, 71 NO BHHFM (2 +5,n=3)
Table 5 Effect of Shenqi Fuzheng injection combined with cisplation on IL-10,PGE, and NO in co-cultured cells(x +s,n=3)
415 e Jig 1L-10/ng-1.~" PGE,/ng-L "' NO/pmol -1 ~"
25 [ - 62.63 +7.43 50.09 =8.51 42.52 +6.64
SR IE W 1 mL-L™! 61.57 +8.74 49.12 +5.46 45.95 +6.33
10 mL-L"! 60.43 +11.59 43.11 £6.71 44.53 +7.69
100 mL-L ™! 55.95+7.72 35.45 +9.48 42.21 £7.59
S| 15 pmol-L ™! 73.28 £9.73V 58.85 +8. 12" 49.98 +7.96"
BT + 2 B 4k 1E T 58 W 15 pmol-L ™" +1 mL-L"! 70.05 £9.28 56.72 +9.32 48.24 +7.60
15 wmol-L~" +10 mL-L~! 59.48 +9.47% 48.85 +9.92% 45.06 £6.78
15 wmol-L ™" +100 mL-L "' 41.47 +14.17Y 41.17 £6.59% 43.29 +10.94

TS Ak P <0.05; 5414 LY P <0.05,” P <0.01,
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