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Abstract: The in vitro and in vivo antitumor activities of Ganoderma lucidum spore oil-lycopene complex (LZFQ), and its mechanism of
action in A549 cells were investigated. The MTT method was used to measure the viability of human non-small cell lung cancer cells (A549),
human gastric cancer cells (BGC823), human breast cancer cells (MCF-7) and human colon cancer cells (HCT116). A nude mouse transplanted
tumor model was established to study the in vivo inhibitory effect of LZFQ on tumor. The changes in apoptosis and the expression of
apoptosis-related proteins were examined by flow cytometry, and its anti-tumor mechanism was preliminarily explored. In vitro cell viability
experiments showed that LZFQ had certain inhibitory effects on the growth of four kinds of tumor cells, with its inhibition on A549 cells being the
greatest (IC5¢=0.49 mg/mL). Flowcytometry experiments showed that LZFQ could induce apoptosis in a concentration-dependent manner. Western
blot experiments showed that LZFQ could reduced the level of anti-apoptotic protein Bcl-2 and increased the levels of pro-apoptotic proteins Bax
and Caspase-3 in a concentration-dependent manner. The nude mice transplanted tumor experiments showed that when LZFQ was administered at
doses of 2.00 g/kg (high dose group), 1.00 g/kg (medium dose group) and 0.50 g/kg (low dose group), the inhibition rates of transplanted tumor in
nude mice were 60.58%, 51.92% and 43.27% respectively, with significant differences detected between the high-/medium-/low-dose groups and
the model group (p<0.01). Mechanism studies showed that LZFQ could induce apoptosis in a concentration-dependent manner, and induce
apoptosis by affecting the expressions of apoptosis-related proteins. The research results show that LZFQ has a certain anti-tumor effect, which can
provide an experimental basis for the research and development of Ganoderma lucidum spore oil products.
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fe (HCT116) SRIETHEAEDEARBA A BRAF
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14 MTT %%

MR FRAE S 10% R S ia - i (FBS)
() DMEM #5320, FEFEE SR 5% CO,
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PR SR, FIWTAN MR 2 15 R TR R ik
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T8 Ik AT AT LA PR VD OIR B VR, WA AT
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B, RRdEEEWIT SRS, MELE 37 CH
FFAH . HAMIRAS A Tt KA s i, o
RIS, PBS ek 17K, I 1 mL 0.25%fE%
R AT AL 2 min, I 1 mL 2 10%/6 4 M5 1
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M BB R R =TT 5%10° A, FRE 4l SR U
FL 200 pL 80T 96 FUAR L, EEIR CO, B340 s
7% 24 ho MIAAIFREE (0.125. 0.25. 0.50 mg/mL)
(1) LZFQ FIXIHEZ5H) R Z -1 (LZBZ), Tk 3
ANEFL, B59E 24 ho ¥ MTT RN 96 FLERF
(AL 20 uL), A E 4 he HBFFRIAE 570 nm
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(IC5=0.61 mg/mL) AAFFEERHEE. HH LZFQ
X} A549 YA ICso E 0.49 mg/mL, 7E PUFde 40
FRHUIRE AT, DRIk, EEL AS49 ZHiEXS LZFQ
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k1 LZFQ xF 4 FhEhER4RRRAYHIETEE A
Table 1 Antiproliferative effects of LZFQ on four tumor cells
(mg/mL, X s, n=3)
1C5¢/(mg/mL)

A549 BGC823  MCEF-7 HCT116

LZFQ 049+0.02 0.58£0.04° 0.53£0.01° 0.61+0.04"

LZBZ 0.54+0.03 0.56£0.04 0.58+0.05  0.66+0.03

i)

7E: "p<0.05, “p<0.01 vs A549 by LZFQ.
22 LZFQ %% A549 A1

N T LZFQ =&HES AS49 g, &
A549 4R % annexin V-FITC/PI X 4% (43K A 7%
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(annexin-V+/PI) FlEHE] (annexin-V+/PI+) T 41

ELA1 43 5 11.20% 20.50%F11 25.30%. 455301
LZFQ A] DL FEMR A (% AR T, RIETUHR
EH

Gate: (P2inall)  Control Gate: (P2 in all) 0.125 mg/mL Gate: (P2 in all) 0.25 mg/mL
1068 = 1068 = - 1068 =
106.0 % 106.0 % 106,0 %
<' 5.0 i <' 5.0 i <' 5.0 i
N 10° N 10° 2 10°
= = =
1 04.0 1 04.0 1 04,0
103,2 103,2 - 103.2 il
10% 100 1059 1060 107 10% 100 1059 1060 107 107 100 1059 1059 107
FL1-A FL1-A FL1-A
30

1058 Gate: (P2 in all) Q.S mg/mL

106.0

TTI T 11T

T TR L) / %

<' 5.0
N 10>
s
100
103,2 1 I.III Wi I EERITTe
10%6 104 1050 1050 100
FL1-A

Control

0.125 mg/mL 0.25 mg/mL 0.5 mg/mL

il

E 1 FEIRE LZFQ Xt A549 HADATRIS/0
Fig.1 Effect of different concentration of LZFQ on apoptotic in A549 cell (X +s, n=3)

72 Tp<0.01; "p<0.001 vs control.

23 LZFQ W AT H X & AW %

% 2 LZFQ 3PATHEXEBNMN
Table 2 Effects of LZFQ on the apoptosis related proteins.
(X #s,n=3)

Ratio of apoptosis related proteins/GAPDH
LZFQ/(mg/mL)

Bcl-2 Bax Cleaved-caspase-3
0 0.91£0.07  0.18+0.01 0.25+0.03
0.125 0.85£0.08  0.23+0.03 0.37+0.05"
0.25 0.60£0.04"  0.36£0.02" 0.59+0.02"
0.50 0.42+0.05"  0.44£0.04" 0.68+0.04"

7E: "p<0.05; “p<0.01 vs DMSO group.

N Bel-2 (BLiET-E D K& IR Bax (2
THEED KPR BGEHT @R . AP LZFQ
AR TR, D 7 X TAHSCE H Bel-24 Bax
J% Cleaved-Caspase-3 [FJEZMANE » SEBR S5 R a1k 2 fr
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0.50 mg/mL), LZFQ & it st B4 -5 A
Bel-2 H17KF(Bcl-2/GAPDH 4 0.91.0.85.0.60.0.42)
FHHEE R T2 1 Bax (Bax/GAPDH 4 0.18. 0.23.
0.36. 0.44) J Caspase-3 (Cleaved-Caspase-3/GAPDH

50.25.0.37. 0.59. 0.68) HI/KTo ASZEGFEH, LZFQ
A AR ALt U e v N S =g = | ) N M N (1 & 5
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24 LZFQ /MR A AL B9 %
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SRR TN BRI B N, RS2/ BRI e S b
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AN AS49 iR /INERINIRIZE 3 0 43.27%151.92%
60.58%, — PRI BRI/ 1R A, SRS
MRAMA BEEZER (p<<0.01). FHEXIEZH iR
BEWA, SR BAMLZERE G FE X

(p<0.0D). H4b, LZFQ K. . SiflEL L
NGB SO RT JE S AR E B A I (5N
22.52. 22.49 F123.08 ), IR A E A BT PR

(18.34 g), 3R LZFQ XA KA B E M

R Z A2 TR I R 2 i rh B U I o
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7 3 LZFQ Xt A549 farf/ N R A R E B2
Table 3 Inhibitory effects of LZFQ on tumor growth in A549 tumor-bearing mice (X s, n=6)

417 FE/Ng/ke) MBI Z/g 33798 F /% B2 /g
AR 3 B 40 - 1.04+0.09 - 23.16+0.14
LZFQ 1% 41 0.50 0.59+0.03" 4327 22.52+0.19
LZFQ % %l &4 1.00 0.50+0.03" 51.92 22.49+0.23
LZFQ &7 &4 2.00 0.41+0.02" 60.58 23.08+0.21
LZBZ %8 2.00 0.45+0.03" 56.73 21.27+0.17
CTX 41 0.075 0.38+0.04™ 63.46 18.3440.16

E: HAERITRAAN p<0.05, Tp<0.01.
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