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Effects of Periplaneta americana Extract YS-F on the Proliferation and Apoptosis of Human Non-small Cell
Lung Cancer A549 Cells

NI Lianli"*, YAN Shuang"*, XIAO Huai"*, WU Xiumei"*, HE Miao"*, LI Yue"*(1. Key Lab of Entomological
Biopharmaceutical R&D, Dali University, Yunnan Dali 671000, China; 2. National-local Joint Engineering
Research Center of Entomoceutics, Dali University, Yunnan Dali 671000, China)

ABSTRACT OBIJECTIVE: To investigate the effects of Periplaneta americana extract on the proliferation and apoptosis of
human non-small cell lung cancer A549 cells as well as its possible mechanism. METHODS: The dry bodies of P americana were
soaked with 90% ethanol and eluted with gradient water-methanol by polyamide column chromatography. The 20% , 30% , 40%,
50% , 60% , 70% , 80% , 90% methanol elution sites (YS-A-H) were obtained. MTT method was used to screen the active site,
and the inhibition rate of different doses of active site was detected. Flow cytometry was adopted to detect cell apoptosis, cell cycle
and mitochondrial membrane potential of cells after treated with different doses of active site. RESULTS: Half inhibition
concentrations of YS-A-H were (95.25+8.42), (129.93+7.24), (221.28 +12.68), (275.39 + 14.87), (276.76 + 16.32), (31.90 +
5.34), (163.15+6.97), (122.81 +8.36) pg/mL, respectively. YS-F had the strongest activity. After treated with 3, 9, 27, 81 pg/mL
YS-F for 24, 48, 72 h, cell proliferation inhibitory rate was increased significantly at different time points; after treated for 48, 72
h, that was significantly higher than same group after treated for 24 h; after 72 h treatment, that was significantly higher than same
group after 48 h treatment (P<C0.01). There was no significant effect of 24 h treatment of 3 pg/mL YS-F and 72 h treatment of 9
pg/mL YS-F on the percentage of cells in the late stage of necrosis, 24 h treatment of 3 pg/mL YS-F on the percentage of cells in
G2/M phase and 48 h treatment of 3 pg/mL YS-F on the reduction rate of mitochondrial membrane potential (P>0.05). The
percentage of cells in the early stage of apoptosis, the late stage of apoptosis and the early stage of necrosis, the late stage of
necrosis, as well as the percentage of cells in the Sub-Gio/G, and S phase at each time point were significantly increased in other
different doses groups, while the percentage of cells in Go/G, and Go/M phase was decreased significantly (P<<0.01). In each dose
group, the percentage of cells in the early stage of apoptosis, the late stage of apoptosis and the early stage of necrosis, the late
stage of necrosis (except for the percentage of cells in the late stage of necrosis treated with YS-F 9 pg/mL for 72 h) and the
percentage of cells in Sub-Go/G, phase, Go/M phase (except for YS-F 27, 81 ug/mL for 48 h) after treated for 48, 72 h were
significantly higher than same group after 24 h of treatment; the percentage of cells in Gi/G; phase, S phase and G/M phase
(except for YS-F 9 pg/mL for 48 h) after treated for 48, 72 h were significantly lower than same group after 24 h of treatment
(P<<0.01); the percentage of cells in the early stage of apoptosis, the late stage of apoptosis and the early stage of necrosis, the
late stage of necrosis (except for the percentage of cells in the late stage of apoptosis and early stage of necrosis when treated with
YS-F 27 pg/mL for 72 h, the percentage of cells in the late stage of necrosis when treated with YS-F 3,9 pg/mL for 72 h were
decreased significantly) and the percentage of cells in S phase (except for YS-F 3 pg/mL for 72 h) and Sub-Go/G, phase after
treated for 72 h were significantly higher than same group after 48 h of treatment, while the percentage of cells in G/G, and G/M
phase were significantly lower than same group after 48 h of treatment (P<<0.01). After treated with YS-F 9, 27, 81 ug/mL for 48
h, the reduction rate of cell mitochondrial membrane potential was increased significantly; YS-F 27, 81 pg/mL groups were
significantly higher than YS-F 9 pg/mL group, and YS-F 81 pg/mL group was significantly higher than YS-F 27 pg/mL group.
CONCLUSIONS: YS-F can inhibit the proliferation and promote the apoptosis of Ab549 cells by preventing cell transformation
from S phase to G»/M phase, and reducing mitochondrial membrane potential, in time-dependent or dose-dependent manner.

KEYWORDS  Periplaneta americana; Non-small cell lung cancer cell; A549 cells; Proliferation; Apoptosis; Cell cycle;
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96 LAk T, K5 % 24 hs K A LB AL 23k B X R (F7
LA 52, T TR FISEM KL B YS-A~H AN [H]
R (¥4 3.9.27 .81 pg/mL, DLV A T i1,
P E S5 SCER[9]) L TR B AN 4 I B 2 1 1 2 1
XA, AR BE 5 N Lo A8 PO BRI BH PR X B2 38
TN GEAREFEIE 100 uL, 45 25 20 40 I A S AR, 25 1) 5
AREFREL100 uL, BEFE48 G, Ak FIsW, AL A
5 mg/mL MTT % & 20 pL, 4k 2E 02 & 4 h; B 5 n A
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Fig 1 1IC; values of proliferation inhibition of A549
cells by YS-A-H of P. americana extract
5B BRZH P, Y'S-F 4% 711 2t 2 4 5 B ] A5y
N A3 B2 TR, 254 48 .72 hikt I R 2
TR 24 h MR 72 WA SR 2 TR
48 h(P<0.01), WA 1,
R EMKERIREY YS-F 3T A549 4 M58 R ) 5 2
(Xts,n=3,%)
Tab 1 Inhibitory rates of P americana extract on the
proliferation of A549 cells(x+s,n=3, %)

A3 2%h 48h nh

B AL 0 0 0
YS-F 3 yug/mL41 9.88+0.40° 19.12+048" 32864035
YS-F 9 yug/mL4L 23.18£0.59° 37142053 59.01£0.14°
YS-F 27 ug/mL4L 27.06+0.62° 48254029 83874036

YS-F 81 pg/mL 41 35.35£0.38" 90.81+0.48"

T GO HRGT HER , *P<<0.01; FMI4 24 h HbEE,'P<<0.01; 5
[Fl2H 48 h LA, "P<<0.01

Note: vs. negative control group, “P<<0.01; vs. same group for 24

h, *P<<0.01; vs. same group for 48 h, *P<<0.01
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2 EMKIEIRE YS-F 3 A549 20U T R IR 58 22 Nim I i7k = 2R Be =

Fig2 Flow cytometries of the effects of . americana extract YS-F on the apoptosis and necrosis of A549 cells

F2  EMNKERRE YS-F T A549 40 AR 1= K SR 5T HY
BN (x+s,n=3,%)
Tab 2 Effects of P. americana extract YS-F on the apop-
tosis and necrosis of A549 cells(x +s,n=3, %)

F3  EMKERIREY YS-F X A549 40 A ) HA 19 &2
(Xx+s,n=3,%)
Fig 3 Effects of P americana extract YS-F on the cy-
cle of A549 cells(x+s,n=3, %)

3 T p— _MER 43 B KA

P TR AL AL Sub-Go/ G Gy/G A s iy GyMM
e %h 0.81£0.10 127+0.09 0.89+0.06 PbE AR 4L b 0.95+0.06 65.7410.06 3474008 23.05+0.09
YS-F 3 ug/mL4L 123£020° 2704025 120£022 YS-F 3 pug/mL#A 4671008 59.29+0.65¢ 1052012 23.01£0.04
YS-F 9 pg/mL4L 3304021 3545007 479£05° YS-F 9 pg/mLA 8724028 57.78+0.12° 12455010 19.03£023°
YS-F 27 ug/mL4] 400£0.11° 1267£022° 5754008 YS-F 27 pg/mL4L 1L79+0.13° 54524023 1476£007°  17.58£0.09°
YS-F 81 yug/mL41 24740097 95740.15° 11394013 YS-F 81 yug/mL 41 16521004 52624035 17034003°  13.240.14°
[ ey 48h 0.80+0.04 1.51£0.00 1.02£0.05 TRHERTRR AL 48h 7.02£005 48.16£0.70 5482005 2.68+0.15
YS-F 3 pug/mL4L 2454023 4924009 526£0.15™ YS-F 3 pg/mL#A 0931014 35.92+0.11" 7464008 2094+0.09
YS-F 9 pug/mL4] 546+0.14* 14984045 8.8440.19* YS-F 9 ug/mLAL 2.92£007°  35.15£0.157F 7840057 1984023
YS-F 27 ug/mL4L 52940.14* 2.52+031° 76540.20° YS-F 27 ug/mL 41 2980+0.12%  31.74+0.12° 81240177 1949+0.157
YS-F 81 ug/mL4L 396£0.13° 25.02£0.66° 12554028 YS-F 81 pg/mL#A 340410107 28.65+0.08" 8654000 1546£0.12°
PR R Nh 8691022 9534025 4534039 eyl Th 1316011 36.3840.12 5612012 18.69+0.05
YS-F 3 pg/mL4 13.55+027° 745050 2024026 YS-F 3 pg/mLAL W35E0.177 29954008 TIS£007F 1534£0167
YS-F 9 yug/mL41 16924015 13.61£056™ 4341034 YS-F 9 ug/mL 41 JLI84026 27954009 885015 13494033
YS-F 27 yug/mL 4L 13974014 17280517 12524028 YS-F 27 pg/mL 4 464120047 265020227 956£0.09% 87510097
YS-F 81 yg/mL4L 9394058 3648046 14.15£029°% YS-F 81 pg/mLA 507340037 25932016 10.14£0097  9.44£008°

T S IR B L4, © P<<0.01;5 S5 R4 24 h L4, 'P<<0.015 5
[FJ2H 48 h A, "P<<0.01

Note: vs. negative control group, “P<<0.01; vs. same group for 24
h, "P<<0.01; vs. same group for 48 h, *P<<0.01
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T 5 B B A, * P<<0.01; 5] 41 24 h e, 'P<<0.01; 5
[F]£H 48 h HL 4%, *P<<0.01

Note: vs. negative control group, “P<<0.01; vs. same group for 24
h, "P<<0.01; vs. same group for 48 h, “P<<0.01
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Fig 3 Flow cytometries of the effects of P. americana extract YS-F on the cycle of A549 cells
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Fig 4 Flow cytometries of the effects of P americana extract YS-F on the change of mitochondrial membrane

potential of A549 cells
R4 EMARPEREY YS-F Xt A549 40 2% o {4 B i £
TR (x+s,n=3,%)
Tab 4 Effects of P americana extract YS-F on the
change of mitochondrial membrane potential
of A549 cells(xts,n=3, %)

Al SRk i || 4 SebiIkEr fbe IR
Bt 273£0.05 YS-F 27 pg/mLAL 2925+0.18%
YS-F 3 pg/mL 4l 3.18£0.15 YS-F 81 pg/mL 4L 4636£0.19
YS-F9 pg/mLiﬁ 14.59£0.22°

T 5 B BT L8, " P<<0.013 5 YS-F 9 pg/mL 41 L, "P<
0.01;55 YS-F 27 ug/mL 4 b4 ,°P<0.01

Note: vs. negative control group, “P<<0.01; vs. 9 pg/mL YS-F
group, "P<<0.01; vs. 27 pg/mL YS-F group, “P<<0.01

AW 5T — 25 R FH L A0 AR R T A 8] 551
YS-F X A549 A 1T JE 4 L ZORL A 5 L A7 A8 A 1Y 5
M, 259878, YS-F 3 pg/mL/EH] 24 h.YS-F 9 pg/mL
YER 72 h XTSRSE e 0T 40 i 43 B, YS-F 3 pg/mL AR
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24 h %t Go/M HA4I I e 1) A K YS-F 3 pg/mL A 1 48 h %
E0 PR AR R R AN A AT 2 1 TG S 3 R ) 5 AR 45 7 i
25 BT ) 50U T B A T R S R IR SE L SR A e A
JHLE 43 E R K2 Sub-Go/G 1 . S H 4 i L 3] 357285 [ 1k xR
HBETE, GI/G I Go/M 4 EE 5124 4 B 1 X BE
SRR B2 WVE ] 48 .72 hish 48 F)fr 4 T 40 oM
T W 103 R OR B8 L L 5K B B 0 240 L 4 L (B YS-F 9
pg/mL 1 ] 72 h i SR B8 630 40 i T 43 B A ) DL K
Sub-Go/G, 1 . Go/M 1 (& 48 h YS-F 3.9 pg/mL ZH4M) 4
H FE 91 24 4 258 TR 4H 24 h, 1 GJ/G W LS 1 . G/M 1)
(B% 48 h YS-F 9 pg/mL 41 4k) 241 ffd L 451 12 (i &Ik T [R) 21
24 h Z5W0VE ] 72 hERE AR 2E PR T L R T AR
HE R HA IR BE e 240 i 49 B (BR YS-F 27 pg/mL AE H
72 h B R TR RN SR AT R A AR 43 L DL S YS-F 3
9 ng/mLAE R 72 h B (A IR B8 3 40 it 40 Eb S 3 R
ALK S 1 (B YS-F 3 pg/mL ZH41) . Sub-Go/G, 1 4 fify
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Fb 5124 2 R T A2 48 h, 1T Go/G 391 Go/M 340 e £91]
YR EACT 4148 he FHULAT UL, Bifi 25 55 I R M 4 Hi
Y1 YS-F 1 F s} 1a] 19 SE K, Go/G . Go/M 41 5 43 Ho 38
AL 5 T 242500 72 Wik, S A 40 i A v T TR
ZH 48 h, X AT RE S AL B S PH T INA DG, A 7E G
G 1 Z B A6 B S A 4 A T3 (Sub-Go/Gy) , ik ifE— 25
$E78 T YS-F Al AN T, HLEAT — 52 (14 B[R] A9
P AN, EA 48 h)5, YS-F 9.27.81 pg/mL ZH Al ik ki
PR (7 B AICR 34 B 2 TR, HLYS-F 27.81 pg/mL 41
FE T YS-F 9 ug/mL 41, YS-F 81 pg/mL 4 8 %5 T
YS-F 27 pg/mL 4 . X278 YS-F Al 06 AR T 1
AR TR 4% 15 5 ASA9 AR -, HHA — e 7
WCPE . BB MM AP AE AT BE S YS-F i &6
JULHF BT R MRS AT LA A R T A R R 2
RO FE T LARRIA o

25 iR, YS-F Al 3d ik BE A 48 AN S 1] Go/M A

A R AN O AR RS H A7 S5 3% A48 ke 40 okl N il 98 2 it

AB549 38 FE A DE LR T, ELSRR /R R ELAT R )

A . (AR IR HEEYS-F X QB il b K 40

FRL s ], PR I X TR it R A 8 A 1 i 5

—HIAIE 5 [A] I, 45 9 YS-F JE 1 Zobidk I T A DG 5

S N>R AT A TR R SR — P e

(B A AERBRE L RANELHLEELHE
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