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Study on Toxic Effects and Mechanism of Osthole on L02 Cells

CHEN lJie, LI Yanglei, BAO Yiqi, LU Hong*(College of Pharmaceutical Science, Zhejiang Chinese Medical University,
Hangzhou 311402, China)

ABSTRACT: OBJECTIVE To investigate the toxic effect of osthole(Ost) on L02 cells and explore its mechanism, which
could provide an experimental evidence for the safe and rational application of Fructus cnidii and its preparation. METHODS
Different concentrations of Ost were applied to L02 cells, MTT assay was used to detect cell activity; the release rate of lactate
dehydrogenase(LDH) was analyzed using LDH kits; Hoechst 33342 staining was used to detect cell nucleus morphology;
Annexin V/PI staining was used to detect apoptosis; Western blot was utilized to detect the expression of Bcl-2, Bax,
pro-caspase-3, cleaved-caspase-3(p17) and p-Histon H3(Ser10). RESULTS The activity of L02 cells decreased under the
action of Ost, while the release rate of LDH increased and appeared to be concentration dependent. The cell nucleus treated by
Ost were shrunken and fragmented under Hoechst 33342 fluorescence staining. The results of double staining of Annexin V/PI
showed that the apoptosis rate increased with the increase of Ost concentration. Compared with the control group, after Ost(50,
100, 200 pmol-L™") treatment for 24 h, the expression levels of Bcl-2, pro-caspase-3 and p-Histon H3(Ser10) decreased, and the
expression levels of Bax and cleaved-caspase-3 increased. CONCLUSION Ost has toxic effects on L02 cells, which appeares
a time and concentration dependent manner, as a result it will promote apoptosis and inhibit cell proliferation.

KEY WORDS: osthole; L02 cells; toxicity; cell apoptosis
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HETRI®T L2 4T Ost 25 FLAE AN 4 X
T2, xrHEEAEH R AR . A UAR
W Ost A H 37 A IE 3 T4 (LO2 41 i ) & S7. 40 i
BEVERLR, BRIT Ost B PEAE ] R ML, Db 2y
WEPR T BT RN 2% 4 B SE 5 2% .

1 ##
1.1 it

I K ¥ % (Adamas, 2 : 99%; L5 :
P1095235); RPMI1640 5777 (GIBCO); Hf4- IfiLi
(FUNPUZET, LS. 20170221); JHEE ABF-EDTA
TH AL (0.25%, Solarbio, L5 : B0017030100);
DU LB M (MTT, Sigma, b5 : 822A054);
T HIFEH(DMSO, Sigma); Hoechst 33342 4eth
WALS: C1025). BCA & 1k FE il e 57 & (it
5 P0012). 4AHEZMH I (RIPA, #t5: PO013B).
B A0 ) 55 (PMSF, #it%5: ST505). Annexin
V-FITC 4 fg ) T A 0 X 55 & (% . C1063) Al
SDS-PAGE & H EAZZ M 5 : POO1SL)IYIEH
R FLER A B (LDH)IE 5 &Rk 5 & O A
3%, fit5: E1020); B-actin(SANTA CRUZ, #t5:
sc-47778); pro-caspase-3 Piik(8G10, #9665, CST);
Bcl-2 JifAk (#4223, CST); Bax Hi1A#5023, CST);
cleaved-caspase-3(p17) (D175) $ifk(R&D Systems
AF835); p-Histon H3(Ser10)-R (sc-8656-R, SANTA
CRUZ); 1k 2% &k % (ECL) ¥k (Bio-Rad , it 5 :
170-5060).

1.2 {48

UNIVERSAL320/320R & 3 (5 /¥ R ) &5 0
BL(#EE Hettich); 2 T 68 M br A (35 E Thermo
Scientific); HEPA CLASS100 {4l CO, ¥53:44
(% E Thermo); Ti-U #¢ 8 B B 8 (H A&
Nikon); Guava easy Cyte i =\ 40 i 1% (14
Merck) ;  Mini-PROTEAN165-8004 Hi ik 1% «
ChemiDoc XPS 4= H 3 ik AR 70 i & 4 (3%
Bio-Rad).

1.3 41

L02 40 B rb B R 2 B b g AE B2 B AT
Bt A= AL 2 5 A i A= ) 2 T T
2 HE
2.1 Ak

L02 4HfB % 10% FBS, 1% -4 & &K
RPMI1640 56 &35 7577, B 37 C, 5% CO, [
BRI, WAL R N T R TR . S
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BE IR AR A RO A AR K PR, R 43
R 2 M A2 K 20 B0 K I (Rl & FE IR 70%~80%) i
T 525 .

2.2 MTT ¥EA 20 M3 )

BUAERRAS REF RO H0U8 L02 40/, PBS &
Yo 2 K, 0.25%MEAEEH AL 2 min, fl 5 mL 5¢ 45 5%
WAL, 1000 rmin B0 5 min. NiE &R
T Hk S I WFT 22 4 I S B A RO, Al Tt
o IR AN BT 5X10* AN g
PR T 96 LI, BESL 100 uL. B AN E £
Y B Rl BT A 70%~80%I) , F IH 1% F7 . L DMSO
VR Ost, T BRE Jy 200 mmol- L' £}, —4 C
RA7, I LSRR . W 3 MNMAZESL, 44
H o3 M IAAS FHRE Ost(0, 50, 100, 150, 200,
250 A1 300 pmol-L™"), ¥ 7% I 4H.(0.15%
DMSO), 3t 8 41, 4% 6 MEFL, KRBT 1)
250NN 96 FLARA, FEFL 100 pL, 2 AEH 12,
24 #1148 ho WFZAMFEIRM, BFFLIH 77
W 100 pL, Bl MTT ¥ (5 mg-mL™", pH 7.4) 20 uL,
4 h JEWe 3t Bk, &FLI0 150 uL DMSO, fER
#(37 C)¥r¥ 10 min, EEARCNIE 570 nm Ak % fL
AMH, TIES 3 R THEARAAEERA ICso 4l
MIAFIEZE(%)=(A wzsm—A ) (A sma—A 211) X 100%.
2.3 LDH FEJHEL:

WA KRS RGO 501 Lo2 40, i1k
AN E T L, RS 2X10° NMER T
24 UMK, L 1mL, 4% “2.17 TR 4555 20
HOW, FIBEEFRW A FKEE Ost(0, 50,
100, 150 1200 pmol-L™"), 1EH] 24 h. H1L4HN,
F 18 LDH 70 & vt B AT 4, T 440 nm Abi
HUREAR A H, R bR ih 22 5 B TS /7 5247 . LDH
FETBUER (Yo)=4H 0 1 77 25 v I 72 14 V3% 0 B /(2
60 2R A 0 DU S 1 Tl 0 A+ 2 i 5 R e
5E [ IE 71 FA0) X 100%

2.4 Hoechst 33342 ikl 40 A% L2

B A KPR AS BT IORE BO 40 P,  Ak ) R
BN BT L EETE SX10° AN ERT 12
LB, fFL2mL, $% “2.17 TR &R E N
O, FIAEEFRM, 2 5IMAA FAEE Ost(0, 50,
100 A1 200 umol-L™"), 1EF 24 h, FEEFW, H
PBS ¥t 23, /1A 0.5 mL 10 pg-mL ™" Hoechst 33342
Jett, 37 CHeft 15 min, 7¢GMEE S0E: N0
ML .
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2.5 AnnexinV/PI BU4E L CAH M A I 48 1 1

AR AR KOIR A BT OGBSO 4B L, W Ak o R
PN M B DR TE 1 X 10 AN ERT 6
L, 5L 2.5 mL, % “2.17 W EMERRE
XTHOH. FEHEEFR, AR FEREE Ost(0,
50, 100 A1200 pmol-L™"), 1EHI 24 h, Wtk 6 4L
WP 4R, B PBS PEik 2 &, B 10X 10 EHE
4R, 1000Xg B0 5 min, F& E7E, W0 .
% AnnexinV-FITC 41 fg I T A 77 &5 150 BH #4E
NI, WA BOLRE, KA
ASCREL I 4 B9 T2 175 450
2.6 Western blot &Il &% =4

RFEWE Ost(0, 50, 100 A1 200 pmol-L ™ ff
FT L02 481 24 h J=, 1R I HA MK 85, BCA
VR E B IR EE . IR A RE A, B FE 40 pg, 22 12%
SDS-PAGE I ¥k 7 &, 1M #5200 mA, 2
2 h)#F5 % PVDF M5, R4 marker #£3% H (9415
BT 47 ¥ PVDF JE & T4 P = I TBST(E 5%
i AE )EIH 2 h, 4 CHE—PTid . PEfEG K,
FX 15 min), “HIEERIFE 2 h, WHEG X,
X 15 min), % 0 ECL K J& ¥ ,
Mini-PROTEAN &¢I 4 5 4i K 4 14 - A Image
VAT AT
2.7 Gt

KH SPSS 17.0 Git#fF@kAT mtrsit, LA
Xts KRR, ZREALBECR A R E T Z57
B, WP ELECR A LSD-T %, P<0.05 AHZERH %
THEEE L.
3 #R
3.1 Ost X} L02 40 i St

L02 4 LAAS IR EE Ost /EF 12, 24, 48 h
Ja,» ICso 3518 (363.90+31.15), (290.30+17.32)
M(134.47£10.1)umol L™, EFIXIRALEIER S
TR A TR %2 7. Ost fEF 48 h J5 50,
100, 150, 200, 250 #1300 wmol-L ™" £H 4H i 17 3%
F 4y 5N (80.59+£0.03)% ,  (61.9740.05)%
(50.87£0.04)%, (32.28£0.04)%, (26.53+0.05)%,
(16.37+0.01)%. EF] 48 h, Ost %3 5 41140
fEmESTARAME, RAREEER
(P<0.01). #H®T 12 h F124 h, %5255 48 h 400
AR TS . 450K 1.
3.2 Ost X} L02 41 /g LDH B % 1 5 M

ANFERE Ost fF 1T L02 40 24 h )5, BE#
R E BRI 2452 2018 4F 6 H 5 35 555 6 11

=H B/
M N2

iR T, 4 LDH BsR i, 54 A
ST AEL, Ost 150 1200 pmol L™ 4HA & 1
ZE 5 (P<0.01), FB Ost o[5S L02 4 dbifs, 45
R 2,

1509
® 12h
W 24 h
B A 48h
&
=2
g
O L L L) 1
0 100 200 300 400
W% /umol-L™!
B 1 Ost &EFEKREFFR B E/ER T L02 48175 7E
MW

5 XA, VP<0.05, PP<0.01.
Fig. 1  Effect of Ost at different concentrations and

indicated time on cell viability in L02 cells
Compared with control group, "P<0.05, 2P<0.01.
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Fig. 2 Effect of Ost on LDH release in L02 cells
Compared with control group, "P<0.01.
3.3 Ost XJ LO2 41 B 25 &5 1) 1) 5 i

ANFEHE Ost fEF T L02 41/ 24 h J5, ZHff
B B BT >, WEEAN SRR, A4
@, #45rWiv% . Hoechst 33342 4uft )5, a3 EH
S IUBE W 5% R LA 4 2 AL AT A [ 4 5 0 B A
MPUR A ST TR, R W 3,
3.4 Ost X} LO2 4HVH TR K52

AnnexinV/PI X4 LA I A0 B 8 -, e R
WK 4. BAE Ost IRFER) THimr, & 24 T ZF
Wi Tk Ost 50, 100 F1200 pmol-L ™" 4 41 1=
F 4y AN (15.924£1.65)% »  (22.16+3.02)% Fl
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(27.51£3.69)%, SxTHRAMLL, HHREEZER
(P<0.05 5 P<0.01).

Control 50 pmol-L™' 100 umol-L™" 200 pmol-L™'

B3 Ostxt L2 4HfH S &

P BBEE Ost 40 24 h J5 L02 40 E 7S & Hoechst 33342 44,
MHIZTEAFRL: 100 pm)

Fig. 3 Effect of Ost on cell morphology of L02 cells

L02 cells after treated with Ost for 24 h and stained with Hoechst 33342
were observed by Fluorescence microscope(scale bar: 100 pum)
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A-X I, B-50 umol-L™'4; C-100 pmol-L™'4H; D-200 pmol-L™'4;
HagxtBAE, YP<0.05, 2P<0.01.

Fig. 4 L02 cell apoptosis was detected by flow cytometry
A—control group; B-50 pumol-L™" group; C-100 pmol-L™' group;
D-200 umol-L™" group; compared with control group, VP<0.05, 2P<0.01.

3.5 Ost XY A E H KT IR
XA, B Ost WS, Bel-2.

pro-caspase-3 FHXJ FiLKFPEMK; Bax. cleaved-
caspase-3(p17)FiE &, X7, Ost 7] 5] kL4 i
T, AR RE I IS ok ik &2 R AR . 100 1
200 umol-L™"4 p-Histon H3(Ser10)# ik /K FB&1K,
Uil Ost £E— &M BN Al LO2 41 %E . 25
KUK 5.
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Fig. 5 Effect of Ost on relative expression levels of proteins
in LO2 cells by Western blot

Compared with control group, "P<0.05, 2P<0.01.
4 g
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caspase-3(p17)KiEF i, K Ost 7l 5[# L02 4
MogE T, JF HAR VTR e ki ka1t . (A,
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17, B caspase-3 2 I8 T3 B o A S 2k N R
20, Bl OE 2L caspase-3 AT LAY £ 5 —
WG MR H 2R & i (ADP-1% 0%, PARP)F Btfk, F#f#
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21 P 8 2 A B AR TS B I B AR E . —, 4R
F H3 SR B R b 5 Al i 22 oy it i
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