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Inhibition of tumor growth and inducing autophagy effects of Ophiopogon
Japonicus alcohol extract on lung cancer
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Abstract: Objective To evaluate the effect of Ophiopogon japonicus alcohol extract (OJAE) on tumor growth of lung cancer and the
regulation on autophagy of lung cancer cells. Methods Lewis tumor-bearing mice model was established to observe the effect of
OJAE on tumor growth. The volume of tumor was observed and calculated by Visual Sonics Vevo 2100 Animal Dedicated
High-frequency Color Ultrasound. To detect Ki67 and P53 protein expression in lung cancer tissue by Western blotting assay method
and immunohistochemical assay method. The induction of OJAE on autophagy of A549 cells was evaluated by scanning electron
microscopy, combining with Western blotting assay and RT-PCR methods. Results OJAE had certain inhibitory effect on Lewis lung
cancer tumor growth. It also could make the expression of Ki67 significantly reduced and the expression of P53 significantly enhanced.
It could induce autophagy. Conclusion OJAE has obvious inhibitory effect against lung cancer, and has the ability to induce
autophagy. This study reveals the anti-lung cancer effect of OJAE may be related to its induction on autophagy, thus provides the basis
for the research on anti-lung cancer effect of OJAE.
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b, il CUR AL A P A AR T
KGRI FCUFSE, B 29 7E it Jr A — 8
VaTT RO, AMAN LLSCGEIGARREIR, 3 Rede & AR
R, IEKCERFE MR AR I, BEARE
g vy it (%) rh 25 BAT B IR o e 1R
EA AW H. HAr, b e
(1) 3 ZEH LA 5 R A AR T S R i A
8RR FE RS RO T HLAK s ThBED.

H WS e R T RS ) AR T
FLAZ AU P ) — P AR O 1) B . B
(1) A= H1 1y e A5 B 41 B PN 2 40 1) B TR (B0
FELIOAN NS, VA A G R IE N das 251,
AR R, BWESMERIRA. RIEAES
PIBCRD, A B b R 4 Y, e e
it 9 T RS 1) S 40T B

F 4N A G RHEM HE Ophiopogon Ker-Gawl.
YW Z2 4 Ophiopogon japonicus (Thunb.) Ker-Gawl.
(TR . 22 410 =222 sy SR 2 T 1
VT OB . A IR AR, H e T
H AP SR R FAOE R >, ARSI /N R
Lewis i, w704 mpuliasstt, Jhmid
AS549 i 40 BRAR R SR AT 2 A RS ) il v 1k
ST B WEAE FILEIE .
1w
1.1 I RIER

C57BL/6 /MR 60 3, WM, #RTE (204+3) g,
6T Fg 3 e S S A RS AR, AA&ES
SCXK (J") 2015-0002, SEKshWyimFs T4
P 2585t SPF R SEg sy, 98 10 2, fakt
KRR 7 AL« SR (251 1) °C, WS (65+5) %,
FFRIEI 12 h, ZERE 12 ho /M Lewis Ml stk
AS549 IR pk, Y0 T B2 2E R A= B s i T
1.2 UFE5EF

LABCONCO Class I A#) % 4 f (£ H
Labconco A ] ); HERA Cell 150 CO, ¥ 5348 (£ H
PEAERD; COIC XDS-1B AHZ{5 & Wil (FER
JGHA RS ST Anke TDL-40B B0 ( Fifg 2z
EREAER) s HH-60 BB MER B PR A Ci
NSRS A R A D A R F-PL1502-S
(_bifg Mettler Tledo XA FRAF]D; T06001 K-
(RIFERGEIAA AR A HEIh-ZXC BIEHb

MR QLA EJOCHRHA R A F]D; Agilent1200
R (X (Agilent Technologies) .

A& I WF=ZMTBRR AT, #its
20150108, Z8Fg i R 24 KA RAB R AP S 8 N A2
4 Ophiopogon japonicus (Thunb.) Ker-Gawl. [
P, With (DDP, g atiIZi AR 2w, Ak 20 mL/
e, FUEWREEA 13 mg/mL, b5 20150204); itk
B (R RUINE 2N BRA R, Bk 100 mL/
L, 5 12012120808); HIJEFZ A &y 5 i B
FAHIILTEI Ay 22481 D IS (5435
iy 110867-201406. 110852-201406. 110766-201519,
o 8 =98%, T S 2R E ISR .

2 FHiE
2.1 EEERVEIE

FREL 1 kg 4, I 70%EE 10 L 23 1 h,
K2, 4 EDAIEN S, B ZEE, 5 000 r/min
B0 15 min, BB, SEZVKRE, T4 CiK
A&

2.2 MTERRIBRATIE

R FR B AL IR 2 & A i B 4
FOLSRLEIE A FIZ2 4247 D XA, & 10 mL A%
R, WEEARZE, RBRERE SN
14, 20. 123 pg/mL V&% I A .

23 FEEERYIE HPLC 247

231 OB BREHCN Prevail Cig (250 mm X
4.6mm, 5pm), WA A (LF -B (2K,
B VR 45 0~10 min, 20% A; 10~20 min,
20%~30% A; 20~25min, 30%A; 25~30 min,

L B
*‘“‘m\)tw T T J\ A_.Mlﬁ_ S

o 100200 T30 T T 40 s 60 70
t/min
1A HIETE] A 2-HIER A A il B 3-24X 21D
1-methylophiopogonanone A 2-methylophiopogonanone B
3-ophiopogonin D
1 RAMES (A) fELERIEY (B) HPLC
Fig. 1 HPLC of reference substances (A) and extract of
OJAE (B)
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30%~50% A; 30~60min, 50%~80% A; 60~70
min, 80%~100% A. fAFJiE 1 mL/min; FEiE
25 C; A 210 nm; FEFEE 10 pl. A0
A A AR Y, HPLC FaE LA 1,

232 ZMERARFE R EICN R 0.4,

1.0, 2.0~ 4.0, 6.0. 8.0, 10.0 mL, 43 &E T 10 mL
s, MAEERZIRE, A, SRR R
R FRIAR, % “2.3.17 T 44, DA
mnlE A (YD) XL EKE (X, ug/mL) HEATZ
PEMIA, AFEHTRE, WK 1.

F1 EEHhEWMRBAEAFLE
Table 1 Regression equations of each standard of OJAE

HaEY [EEpy R 2B VEY [/ (ng'mL )
B & — A v B Y=11.74 X+4.74 0.999 9 4.00~128.00
F AL H BT A Y=22.10 X—180.44 0.999 9 3.56~114.00
FEAEH D Y=6.41X+32.42 0.999 9 3.28~105.00

233 FEEERE  BUP IR A AR R B,
F A HIETE A 2 A 24T D XTI ARE 4 %
WBRIAT R B e 58 . HR Bl SIS 5 T
THEEA RSD 230514 0.39%. 0.56%. 0.23%,
TR AR 25 B R 4T
234 HEVEAE KSR LRV -
1T 6 M ptikil, SRR E A A
ST B 22 A AL BT A FiZe & 24T D i)
) RSD 7390 1.24%. 1.35%F1 1.33%, W]
HA UM EZ .
235 FaEthiles  HEEARHEWIRE R, 3 IAE 0.
2. 4. 8. 12, 24 h INFEEFEIE, S5 RHHAEL A
ST By 22 A FRLRGEI A R4 21T D 1)U
REEAANA, RSD 739104 1.10%- 1.41%F1 1.06%,
Vi BER S IRIRAE 24 h P& R PR
2.3.6  DIFERIRCRIRES  H 6 Tl e 22 AR
FESL, W 1.0 mL, ‘& 10 mL &I, k2 mAH
B4 AR R B AR A FIEE A
AT DO, BATRKE R BRI, FEREREL
TS By ZE A HIE I A LB D
T EIMEERICE R 97.21% 98.71%F1 98.47%.
RSD 734 1.51% 1.27%- 1.16%.
2.3.7 FESIIE  EEE AR T & R
FE R FR Ol S I Ve AR, TR IR A T
i d i B 22 A R EI A FIZE 452 1F D (1)
HOH, AR BIRE LR I A A A
Tl B 2 A& L e A RIS AT D IR 4>
#5514 0.005 1%- 0.007 5%F1 0.006 4%
2.4 Lewis &S RAIH &

Lewis filifis 40 fud 7 2 050 K1, A 0.25%

JEEET AL, T 37 'C, 5% CO, K5 #4444k 2 min,
FRai M VP RE NI, RO se R R
A, WREFT A M 22 0 (2 000 r/min 2540
2min), WAEIRIRANML. FHKE PBS K4 i il 4% Bk
OB, BB UL TR E R 1X 10
ANmL. #RT 4 JUNRACR, B Lewis fili
FEA S d /N ARSEIHT 75% LR 2 min,
T W A BUR AR P AR K R EE 4y, SR i
() SAMERFERE (mL) 1010 He@imres s
K, ZRELFE B, e HREFRELR A% 20
mL i IR 40 (1) VB
2.5 THEZIIREIMEIE. SIS ERSH

739 F 40 H CS7BL/6 /N ERATMIIR R Bz Hefh
0.2 mL iR gl M. St rh 10 FR A R
Y0 ) /N BRAE S R AL, BN BB ALl 4 4
FERIA . PHPEZSZL OB AR mFIE (10
glkg) M. FARIDAR (5 gke) 4. T4
10 JUN o 22 A T8 i AR 41 AR 40l ig 0.2
mL %F R A AR . %o IR 2 RS 2 /)N B R
ig AEFEER/K 0.2 mL, FHPEZG4L ip Widh, /N
WS 02 mL (FI2SF 3 mg/kg), BUFBLAC. H4L4
25 11d, KRR 251 h Jallse s R, bt/ il
TSR, A3 RRIR TR R AR R, TR R

RT3 = 1 — SR 2 A PR R/ B A PR
2.6 /NERBPEERFRN E

iz F1/NEh )& AR €8 6 75 4SO /N B 98
FIARFR AT &, KA INE-K Visual Sonics 77
Vevo 2100 =150 #E/ NPk i g 248 (MS 400 £8
sk, BERBEE N 30 MHz, RINVERE A 8 mm, 5
91036 mm), /N EERHUBA 2% 5 s b BRI, Ak
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FrflsE T 37 CH M b, HELE TR
R AL, SRS DI, ¥ 3 Mm-S
[ 1 < PN R = 1P 2
2.7 SRIBALLLFEZRNAREF Ki67 1 P53 EH
ByFRIE

BT R IrRg AL 2R A R ERY) v,
AR EY A BCE T 65 CIEIRAT 2 h 5, —H
RIEWIAT I, ToK LBE 95% LlE 85%
LT BRI K e, B 2K 3~5 IR
JEHATYURME R . AR A EAT AR TR G2 A T
TR SR ED 10 min, AR SRR IR G T T e
fil. Elivison PAEMAT LU0 g ta, A
DM2500 )62 WA ge R4 T IR Ik
2.8 A549 {AfEIESE

A549 ZffIf] RPMI 1640 AN 4iigidt (5
10%Jf 413« 2 o/L #iZHE . 0.3 g/L L-5 2Bk 2
/L BKTRE 80 U/mL 5 %7 % . 0.08 mg/mL #4725
Figt. AS49 AIEHEEsgAE (37 'C, 5% COy)
Rigto RigRIL BRI 1 IR, B 2~3 RALAC 1 IRk
2.9 ESTHEENEBEEKRAK

¥ AS49 NI AT Rl BB T, LAY EE )
IO E N 1 mg/mL 24 BEREY) (MTT
i 1% 22 A WEH2Y) 1 mg/mL IS 40 4 %2 > 50%),
DL I 22 A B AR P (R 40 LA 6T A . 24 h J&5 5 i
ST BRI EE AN . S 0.25% B ER 11 v 1k
M, %4 A, 1000 r/min £ 10 min,
I+ LiEEHBUA ) PBS U 2 K, SRIGUTE BELELE
IINTA ) 2.5%)6 18, 1 RN — 2 A2
BA e, 7E4 ClHxE 90 mine H PBS )5,
T 1%PU% bk AE 4 CRE 30 min, 7 PBS
k. BAM 50%~100% (L 10% A6 1)
RO CREM AT K, 285 Epon812 # 5
KSR U) R WL S D) s I SRR XL
SRRV A R B % €0 i 328 S P B T W 52 4 T

& F AR AL
2.10 EAREENEEEN AS49 FhEdET 5B
[P = T NE S

B AL R4 T PBS Z2h v phk 2 i,
H RIPA ZfRMZLHAHL (400 pL IRI-PA+4 pL
IPMSF) #HUE 1, BCA LM & AW,
50 pug & ARG HEAT SDS-ZE NI L e iUk . B
Ha VK 5 I 22 PVDF i, B (4 C
SR, 430 H LC3 T Hifk. LC3 1Hifk. Beclin-1

PUAk (11 200) Al -actin %% PR (121 000)
B, iR 180 min 5, P TBS (Tris-HCI
ZE RO TR 3 W (10 min/YR) e, T4
A SE AR C A SRS TgG (122 000)
FIFFE 120 min, TBS Pei 3 X (15 min/ik),
o X &Rt W HE R E gL R,

2.11 AR EE PCR (RT-PCR) #71 Beclin-1
#1 LC3 mRNA Ri&

X H miRNeasy Mini Kit (3&[H Qiagen A #])
PEHL AS549 41 it RNA, RNA % T 20 uL RNAase-free
H,0 1, FEM 2l R L, Argo/Aago £E 1.8~2.0 W,
SR [N SR Takara 28 ) [ S 6ok 7 &, B
K ZR M 20 uL, H:H Prime Script RT Master Mix 4
pL, RNA ¥ 16 pL, H 300 ng & RNA LFEHE,
RN AAE: 37 “Cy 15min, 85 ‘C. 5s; 4 CAHI,
RT-PCR XM T Takara A A 5|4 % SYBR Premix
EX Taq I1 1 ABI 7500 UL R 3943, Bk F 20
uL, 110 uL SYBR Premix EX Taq II, 6 pL
ddH,O, AHM F. FUESI9)4% 1 ul, 2 uL cDNA #&
B, LA UETE B-actin fES I, § 1944 95 CTil
P 30s, 95 'Cy 5s, 64 CIiBKIEfH 34 s, St
45 MIEH
212 FitFEAE

i RoR M x 5 B, SPSS 16.0 Geit- At
SIRTER, THRTORER R 2y 2= b, AL
BRH LSD, 7 EAFH H K%, i N
3 &R
3.1 XF Lewis fififzz /| 5 AHE 4 RO HD HI4E A

Hig 42 11 d, WL /NEY) T R
RO R AR AR g AT I, AR 2, EA
BEHEH) 10, 5 g/kg #4708 BRI b JRe A4 B 20 30l
(433.28+130.66). (587.46+148.12) mm’, L#¥
R [(867.56£150.87) mm’] H Lt i 35 P AL
(P<<0.05. 0.01). ATLAHEH, Z&REie RA B
R AR VE R o BSR4 BRARSE,
LS i ge o A A 3 BOIR S A Bk i, HA I
EAHRERKI T F AT AT BTN far 98
/N BRSBTS B AT AN IR R B A E (362D, DA
98 22 VE N BB T R PR AR HR <
30% M TERL: IR =30%, I H A5 RRY] bhig 2=
sl (P<0.05) AR KA R 2 L BE2Y)
HA PR SER



23

Chinese Traditional and Herbal Drugs 28 473 9 201645 A

* 1545 -

FATH 10 gk HREARY) 5 gkg !

1500 7

—_
(=3
(=3
(=}

3D R AR/ mm’
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B g 0 5
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ERMA LR "P<0.05 "P<001, T
"P<0.05 “P<0.01 vs model group, same as below

B2 EZERYX Lewis i/ R MEARAIFMNE (X £5,n=10)

Fig. 2 Effect of OJAE on tumor volume of mice with Lewis lung cancer ( X £s, n = 10)

x 2 EXEBRYN Lewis M/ RMERENTIE
(X £s,n=10)

Table 2 Effect of OJAE on tumor weight of mice with Lewis
lung cancer (X £s, n=10)

41531 %Ui_i P R /g IR ER/%
(gkg )
it] — 4.0741.01 —
R 0.003 0752025 81.57+644
FABHRY) 10 2.03+0.79" 50494583
5 2754070 32434378

P53

I B

3.2 X Lewis fififz/ N FRAPIEZH LR Ki67 #1 PS3 &
SESey:0EA

Ki67 1 P53 H [ e i A e 40 i 250 i DA &
TERRERE (MR, B 3 WTLAE L, S IR AL AR
b, HRAYAH Ki67 8 RIS R E R, P53 SR
FIK WG, ML RY) S KR SR
YIARLL, Ki67 & A MRIE B K, P53 BAMER
e 3t i PN TR T I s Lo i/ F=TIN (1971= €2E RAN
L 110 M &t e 7 38— e R BE i, b — DU T
H AT BAT — 8 U R -

FAT 10 gkg ' EATHW) 5 gk

3 EXEERYIX Lewis flfE/ R EE L § Ki67 FA P53 ERFRIZHIS N

Fig. 3 Effect of OJAE on Ki67 and P53 protein expression in tumor tissue of mice with Lewis lung cancer

3.3 3T AS549 ZRAR R B R R 220

7S B RIS T E W ) TSV, ARSEEG R
S PRSI A AW TUS AS49 4. wnlEl
4 JioR, X AL AN M o 1E H AT A s AN

AMMZIE A . AW AE AL A0 o K
. K/NANGER) B, JEAT/EREE T IR G2
LRI EEAR, T AR W 5. SRR
W) 2 A MEAL YU AL BE IS AS49 4R A7 E R A



* 1546 ¢ L3 X ]

Chinese Traditional and Herbal Drugs 28 473 9 201645 A

I (X 10 000)

. i,

ZAWHEY) (10 000)
Wik Am AR
the arrow on behalf of autophagy bubble
Bl 4 ZZERYIN A549 4000 B IEIARZ RS0
Fig. 4 Effect of OJAE on inducing autophagy in A549
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WA IS, 10 Beclin-1 /2 55— MHAIA IR FLS A
WEIEIN, S VR R L BT A T Y. LC3 2
AP S, BWIERE, MM LC3 (BFLC3 D
SfffE—NBEZ IR, o8 1LC3 1, LC3I 5 LC3 1
T LARDRR AT W /KT i . MR P S R6 ml
DI, SXHRAAHLL, AR AS49
iMarP) Beclin-1 HEEEREE R (P<0.05), LC3II
5 LC3 T B (P<<0.01D), #t—S Uil
KWEHRYIRENS S AS49 =4 A
4 e

ARSI 45 /N B, Lewis Blg i), Ws252 KR

A

Yrxsk /NG Lewis e 2K 52w . W0 RN, Z240%
4 15
— ##
8 10
=
3}
- 0.5
AN OO0 am

ExMALR: "P<0.05 *P<0.01, FIF

¥P<0.05 ™P<0.01 vs control group, same as below

Bl5 ELERYI A549 HAEF Beclin-1 1 LC3 EAFRIEMEM (X £5,n=6)
Fig. 5 Effect of OJAE on Beclin-1 and LC3 protein expression in A549 cells (X £s, n = 6)

6 o 65 #

Beclin-1/GAPDH
LC3/GAPDH

X AR X AR

Bl 6 EEERYIXT A549 MAEF Beclin-1 F1 LC3 mRNA
FRIEMEM (X £5,n=6)
Fig. 6 Effect of OJAE on Beclin-1 and LC3 mRNA expression
in A549 cells (X 5, n = 6)

SEYI T IR BRI TR, X R W22 A WS H
A INHNR Lewis fitisas e A= K 2t o
Ki67 S 4 i PE R B 1 — A b, AL

EALTH 10 Sk, H&Ea = YeE s 141
¥, AN 75 345 000 F1395 000 5422 fik
HEA R, HAE G EIITRMIEL, {5 S A G, IHE
WiTE, M IR B g, A 2 5 8 R R A
MK, Gy WILHL. Ki67 HARLERZ /D54
MR . A DIAE G, R B SR A fihgge
KA RS AN T de bR . P53 B2 —Ffh
FrAmEIE A", AR T, 50% 4
DUZFER 548, G BT SeAb IR i BN 7 —F,
P53 B (IAE IR 5 O0 N 040 i 3 246 5 vk 1 ol s 40
(1 FH o P53 35 R 40 fif 2B 8 1 v 1) B i 1 IR
40 i B 4 . DNA S5 . g0k, 40 )H )
AT R D ey Y. i 2R 1 S g B
ERIRTINES Fn] LG th 22 & B3P %) C57BL/6 /N
B Lewis Ml i 4i i B — @ A/, i
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