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Abstract: objective To observe the synergistic effect and mechanism of combined injection of Yiqi Fumai Lyophilized Injection
(YQFM) and Cisplatin (DDP) on the proliferation inhibition of A549 lung cancer cell line. Methods The CCK-8 method was used to
detect the effect of single DDP and YQFM, and combination of two drugs on the proliferation of lung cancer cell line A549. The
changes of mitochondrial membrane potential were detected by fluorescent probe JC-1, which labeled the mitochondrial membrane
potential. Western Blot was used to detect the expression of apoptosis-related proteins Bax and Caspase3. Results Compared with
DDP equal dose group, the inhibition rate of cell proliferation was significantly increased in YQFM 16.25 mg/mL + DDP 1.25 ng/
mL, YQFM 16.25 mg/mL + DDP 2.5 pg/mL, YQFM 16.25 mg/mL + DDP 5.00 ng/mL groups (P < 0.05). Compared with the
control group, the apoptotic rate of each drug group was significantly higher (P < 0.05), and the apoptotic rate of the combined drug
group was significantly higher (P < 0.05) than that of the DDP group. Compared with control group, the expression of apoptotic
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protein Bax in DDP 5.0, 10.0 ng/mL and combination groups was significantly higher (P < 0.05); when DDP concentration was 5.0

and 10.0 pg/mL, the expression of Bax protein in combination group was significantly higher than that in DDP alone group (P <

0.05). Compared with the control group, the expression of apoptotic protein Cleaved-caspase 3 was significantly increased in each

group (P < 0.05). When the concentration of DDP was 5.0 and 10.0 pg/mL, the expression of Cleaved-caspase 3 in the combined

group was significantly higher than that in the DDP alone group (P < 0.05). Conclusion YQFM combined with DDP could inhibit

the proliferation of A549 cells synergistically, and the mechanism might be related to the induction of mitochondrial apoptosis.

Key words: YiqiFumai Lyophilized Injection; cisplatin; lung cancer cells; proliferation; synergy; apoptosis

5 WHO G it , 4 th 565 4 5 38 5 P i f 5
21900 7351 , Fo v i Je £ 35 20 104 75 10, 7 EE b
FENEMMERER. WK W67 — B2 %M
BT EEF B H R, W R T 25 IR A
LA —EMBFE . BEE DU IR 2
M AR R SR YT B BN T, T K I e R
ok T A . S R E K GHR T (YQFMD KR
Ty 7 A B W R Rz T e O Y SR A
OGBS AP RIE™, FEHI S EL %R T
3R 24 2H B, 2 HAE R A AR O LT i L 3
st O IE W5 Th R L 28 0 « o535 g B QU 53 S g
RS DA R A2 e i 7 550 T e e o LA 1 451
BX, BB K, S B Z T2 S
JEEREIR, P EE— R Z AR MKW &R
I, YQFM (14 F 2 ¥ i 2 FH i 8 v 7 0355

K5 E R YOFM 5 I R 5 F 25 4 it
1 (Cisplatin, DDP) It £ 5% fiti i 40 Bl Ak AS549 14 58 1)
SR, D A 45 v 2 18 7 g A3k 9 1 PR 9L FH 42 Ak —
AR A5 o
1 M
1.1 ZApEkk

N KR g il 3t R 40 B AS49, T H
ATCC.

1.2 HREZERF
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2 Hk
2.1 YHpEEE SR

AS549 41 L, FH £ 10% iR 4R L3S - 1x10° U/L
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interaction, CDD) , AR A™:
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B 0 41) 6 S 25 48 0 (P<<0.05) 5 25 I i) 1] 48 h,
5 DDPEAEZ LI, B4 FZ5(YQFM 16.25 mg/mL+
DDP 1.25 pg/mL.YQFM 16.25 mg/mL+DDP 2.5 pg/
mL.YQFM 16.25 mg/mL+DDP 5.00 pg/mL) ZH 4 ity
G AN R B E N (P<0.05). 45 BRI EATF
EWEAE L, H YQFM 16.25 mg/mL 5 i 8K E N
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Table 1 Synergistic inhibition on proliferation of A549 cells by injection of YQFM and DDP ( X s, n =3)

2453 WP IR CDI(48 h)
24 h 48 h
X HE — 0 0
YQFM 4.062 5 mg:mL "' 3.28+0.86 3.89+0.24
8.125 0 mg-mL ' 5.65+0.62 9.26+0.36
16.250 0 mg-mL ' 11.18+0.42 21.35+0.59
32.500 0 mg:mL ' 49.14+0.64 34.96+0.67
DDP 1.25 ug'mL ! 9.28+0.50 28.06+0.50
2.50 pgrmL ! 12.01£0.42 33.34+0.63
5.00 pg'mL 13.3+0.61 41.6+0.74
10.00 ug-mL ' 15.67+0.49 62.89+0.86
DDP+YQFM 16.25 mg-mL'+1.25 pgemL ™"’ 16.1£0.53 32.94+0.75" 0.602 7
16.25 mg-mL~'+2.50 pgemL ™’ 18.23+0.56 42.13+0.68" 0.618 8
16.25 mg-mL~'+5.00 pgemL ™’ 35.51+0.63" 49.59+0.71" 0.701 7
16.25 mg-mL '+10.00 pgrmL ' 55.23+0.71" 61.37+0.69 1.10

55 DDP 45 7l 41 HL 4 - *P<<0.05
#P < 0.05 vs DDP isodose group
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Fig.1 Changes of mitochondrial membrane potential detected by JC-1 staining

F2 JC1LERNSHAMBTHER( X L5, n=6)
Table 2 Results of apoptosis in each group determined by
JC-1 staining ( -’_Cis, n=6)

20 51 W T H %
Xt — 4.26+1.32
YQFM 16.25 mg'mL ' 17.2642.14°
DDP 2.50 pgemL ' 25.83+3.25°

YQFM+DDP 16.25 mg'mL '+2.50 pg'mL ' 38.94+1.95™

L% 4L EL AL - "P<<0.05; 55 DDP 41 LE 4 :*P<<0.05
“P < 0.05 vs control group; *P < 0.05 vs DDP group
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0.8 -
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0.6 4 *#
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o
~
L

o
N
1

0.0 - T T T l

YOFM (mgmL 1625 1625 1625 —  — - —
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5 B4 b4 " P<<0.05 ; 55 DDP %55 i 21 HL 5 - #P<0.05
“P < 0.05 vs control group; *P < 0.05 vs DDP isodose group
2 Western Botting il Bel-2, Cleaved-caspase 3 & HHIRIE ( X +5, n=3)
Fig.2 Effects of YQFM on apoptosis-related proteins expression of Bax and Cleaved-caspase 3 in A549 cell by Western
blotting ( X s, n=3)



+ 1290 -

“assaati Drug Evaluation Research £ 4255E 78 201978

T A FH 24 21 117 2 WLk JEE i 7 58 =55 8 Ak DA R TR
T2 #H 2% 25 1 Bax . Cleaved-caspase 3 [l 7 #1285 S
KL, YQFM Bk A DDP X AS549 41 A 384 51 1t iy 7] #1
Hi4E H AT Be 5 5 S R AR H TR G
4 g

B FC R I, YQFM 5 1) N 2 52 Rb, fig 1)
2 e R 200 PP 22 25T 24 1 T R O P-RE R 1 (P-gp) )
RIS AR RNLENE T B — DR, A
ANZ B BA MR FEH - (TNF-a) F1 T B
X g hE KR A B R Y, [R5 S AT 2
BLYLRVEREA 1 FH B S v 45 W e Ak RO

I YQFM It & DDP X fifi & yA 47 1 lp [ 1 FH 38
B FHICHRIE , PR A HIF 5738 Bk CCK-8 AR M I PR
18 W (16.25 mg/mL) ] YQFM Bk & DDP %}
AS49 Y i 4 5 F2 0 K B, 48 h ), T 16.25 mg/mL
WRPE I Y QFM G) 241 B 384 55 A6 — 5 Il 46 A L AR
£ Y QFM X fi e 400 B (1) () 400 4 FHAS S5 25 . AT
F 45 B B R, YQFM 5 DDP I A % Bah 24 26 fig
%\ 22 b B2 w5 v R 40 B P 38 BE A . Bel-2 KR
B AIF AT B 1R 5 0 TR O 1 TR TR, A R R R
TR RBIHY R T, S 5 LR E
i, Bax 2 & 7 T 2 b 4 1 42 o T a1t ae o o
i 958 20 B 28 R A R A7 IR T A S5 R () Bax.
Cleaved-caspase 3 [ & Wl 73 #7 & Bl , YQFM Bt &
DDP A% 5 e 2 74 5 B AL e 28 R A S T B A
Bax.caspase 3 G ALITTIE— 22 AS49 AT

BN HRTAT LS5 SRR I Y QFM [ B 43 %t it
Ji I8 ¥ T A T AR IR AR T AL TR B, AT
ML AR, EERI N : OXF YQFM [ 4k
I 254 00 i) e 96 384 B VR R (0 F A 22 B P L A K
S, 0 Bl A R R I R [ 0F T A s @%F YQFM B
5] DDP 45 F 470 i 968 40 B 38 B 75 - 40 b 4 i Ha
A5 Ak, A 3 i 40 B 0 B R TR S AT T W0 E
F AH EEAA T 5, DDP A28 F 14097 259, %5 /N
P i e A — o T 8K AEL2E 5 H BRI 24, B I £ A
&2 R 215 58 % YQFM A . y7 245 9 11
1 Jiek R E FE AL 132 AT TR N A 7T s ® 53 4 YQFM 1
R e, B VEPE R AR R EE S 2 AL B
R FH /NS R p, 29 AT 05 1 53 B 24 B S0 7
et EEMNE,

AW L R F W, YQFM BX A DDP X A549 4]
0 384 5 A7 LE B [E 4 A D BILIRD AT Be 5 5 5 kAR
VA T AR G, A B RR 2 9 YQFM 7E I PR /1N 4H ffa i
FEVRIT TR S5

SE

(1]

(2]

(3]

(6]

[10]

(1]

[12]

[14]

[15]

ARED, BB R, £ A RS TR G T R ()] B
AR EE 2, 2008, 16(12): 2236-2239.

T W VRS 2 SR KR Il R B R AT (7] SR R,
2014, 29(10):2205-2207.

Wang D G, Wang Z P, Tian B Q, et al. Two hour exposure
to sodium butyrate sensitizes bladder cancer to anticancer
drugs [J]. Int J Urol, 2008, 15(5):435-441.

WEAR, Vi 2, BT, & R AR RERGGE T
HEAE R % W R AF 9Tk JE (1], 25 W0 VT 40 B 7, 2018, 41
(3): 354-364

Lee C H, Kim J H. A review on the medicinal potentials
of ginseng and ginsenosides on cardiovascular diseases
[J]. J Ginseng Res, 2014, 38(3):161-166.

Lan S, Yi F, Shuang L, et al. Chemical constituents from
the fibrous root of Ophiopogon japonicas and their effect
on tube formation in human myocardial microvascular
endothelial cells [J]. Fitoterapia, 2013, 85: 57-63.

Huang Y L, Kou J P, Ma L, et al. Possible mechanism of
the anti-inflammatory activity of ruscogenin: Role of
intercellular adhesion molecule-1 and nuclear factor-
kappa B [J]. J Pharmacol Sci, 2008, 108(2):198-205.
PRI, XU AR A AR R SRR 24 FR A T AT Sk (1]
thE 255, 2010, 24(4):405-407.

Panossian A, Wikman G. Pharmacology of Schisandra
chinensis Bail: An overview of Russian research and uses
in medicine [J]. 2008, 118(2):
183-212.

B, AR, QUL AR TG SRR A RIS 25
BE T [7]. TR B2, 2013, 44 (7): 875-880.

TR, WKL, A2, % SR TRBUH 22
i 245 11 N &5 et 41 i THC-8307 [J]. R 22451k, 2011, 17
(10):1552-1554.

Dalaveris E, Kerenidi T, Katsabeki-Katsafli A, et al.
VEGF, TNF-a and 8-isoprostane levels in exhaled breath

] Ethnopharmacol,

condensate and serum of patients with lung cancer [J].
Lung Cancer, 2009, 64(2): 219-225.

AN, A DT, AR, A AR K S R B )
B4l W dea I B AR R (0], V58 K 2 4 B2
hiZ, 2008, 28(5): 552-555.

Gogvadze V, Robertson J D, Enoksson M, et al.
Mitochondrial cytochrome release may occur by volume
mechanisms not

dependent
transition [J]. Biochem J, 2004, 378 (Pt 1): 213-217.

involving permeability

Krauskopf A, Eriksson O, Craigen W J, et al. Properties
of the permeability transition in VDACI(-/-)mitochondria
[J]. Biochim Biophys Acta, 2006, 1757(5/6): 590-595.



