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H AR Mg I AE 3E K i Lovo 41 JE 98 1= S X
PARP1 F1 Caspase-3 3% ik 19 52 i

RHE, REARY, gD, Bua’, A, kg’
(1. mPEH X2, &% 21000052 AFFPER, 9R PESKE $=MEBER, &% 210000)

[(WZE] BR R EARAE TN AR Lovo 41 A (¥ 30 %45 B ILHLHI . ik A 32 A K Wd Lovo 41, R IR
[F) ¥ B2 6% 1 R PR I 30V T 4t B, e s 3 (MUTT ) L €8 32k A Y0 JE T 40 i 2 < 0 il 252 3t = 400 M AR (FCMD) A6 I 1 R PR T %o
Lovo £ JItL I T (5% W, 25 19 G058 B 306 vk ( Western blot) & F AR PR 11 X K7 9 200 b0 508 R 8 TR — W MR A W 4% 7% 15 -1 ( poly ADP-
ribose polymerasel , PARP1) , &2 Jb 4% 2 ) T & S 2 85 1 7K 7t 1#6-3 ( cysteinyl aspartate specific proteinase-3 , Caspase-3) & [ 63k
KFRIE I, R 55 AR, AR PIEg T W% 5 5 150 mg- L~ B A B 52 301560 Lovo 4034 58 (P <0.05) Bl % R
PO Tl 8 e A MO TG 25605 T I, 204 T ik e B 300 mg - LB, M AE TG R I B2 AL 5 R G T (300 mg-
L™") ol ] AR #F Lovo B9 JA T (P <0.01) s FAARPIER I 100 mg-L~" 0] i PARP1 I Caspase-3 JF 4y & /& 55 U1, bt % 24 1) it it
W BE 340, LB DI E FH O B ek, AR N R T RT 9 K W 98 Lovo 40 9 25 4 R 3 5, I B8 9% 75 PARP1, Caspase-3 #h [ %
KRN T, 1R R IE I BB W I E] Love 40 M A 3 58 IR 75 5 R A2 W 1, HoAr F L 5 02 F PARPL (85 47, 3
1% Caspase-3 [ FRBAH L,
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Effect of Atractylenolide II in Promoting Apoptosis of Lovo Cells and
Its Impact on Expression of PARP1 and Caspase-3

ZHANG Cai-xia' , ZHANG Ya-jie’, JIANG Bin’" , LONG Hong-yan’, RUAN Jie’, ZHU Wei-na’
(1. Nanjing University of Chinese Medicine, Nanjing 210000, China; 2. Nanjing Hospital of Traditional Chinese
Medicine, The Third Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing 210000, China)

[ Abstract | Objective: To investigate the inhibitory effect of atractylenolide Il on Lovo cells and its
mechanism. Method: Lovo cells were cultured in vitro, and treated with respectively atractylenolide I at different
concentrations to incubate for 24 h. The proliferation ability of Lovo cells was detected by 3- (4, 5-dimethyl-2-
thiazolyl) -2, 5-diphenyl-2-H-tetrazolium bromide ( MTT ) assay. The apoptosis of Lovo cells impacted by
atractylenolide Il were measured by flow cytometry (FCM) , and the effect of atractylenolide II on the expression
of poly ADP-ribose polymerasel (PARP1) and cysteinyl aspartate specific proteinase-3 ( Caspase-3) were detected
by the Western blot. Result; Compared with the blank control group, at the dose of 150 mg-L ™", atractylenolide

II significantly inhibited the proliferation of Lovo cells (P <0.05). With the increase of the concentration of
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atractylenolide II , cell survival rate was gradually decreasing. At the concentration of more than 300 mg-L ™", cell

survival rate dropped to less than half. High-dose (300 mg-L~") atractylenolide Il can significantly promote the
apoptosis of Lovo cells (P <0.01). At the dose of 100 mg-L ", atractylenolide Il can cause shear in PARPI and
Caspase-3. With the increase of drug concentration, the shearing effect was significantly enhanced. Atractylenolide
Il can inhibit the growth and proliferation of Lovo cells, regulate the expression of PARP1 and Caspase-3, and then
promote the apoptosis of cells. Conclusion; Atractylenolide II can significantly inhibit the proliferation of Lovo

cells and induce their apoptosis, its molecular mechanism may be related to the regulation of the expression of

PARP1 and Caspase-3.
[ Key words ]

specific proteinase-3 ( Caspase-3)
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T FARYIER Bl LA AT 5 . KIBE e IR
AR AN TR EAR G W IE RS, K5 E LK H
I 40% i Fp BE 24 1 K 98 1 B 36 v R s HY R
AL DT, AR 2 B2 25 BEAIT N 51 300 1 % wh B2 o
25 F ST, Bk LA SE BN TR E 1 R BE R YT .

FIARPER R ¥ H TR E 28, 8 24 R R
YIHE AR Atractylodes macrocephala 1) T # R 25, I H
A LA R AR RV R . AR X TR 1)
M ST R, FOR () A9 = R R
B (BRSSO A B 3 B e, S O3 PRI ERE
J 53 B 22 S SRR, LR N R AE Ry 1R Y
AHRORS  EE R EEEWE RN M EE .
A HE TR WL, R 2R Ao B A B R Y AR
FH NS A RN HO R T R 3 Rl P T 2R 4y
TR VR T, 2 B R IR L e i o8 4 S A T
FARNE T, AARNED ., K, A8 FR N
Pt I F) 490 e 98 VT AT R AIE SR
1 ##
L1 Zffd#k  Lovo 401, 18 [ b B #}2 Be b2k
Bl B L .
L2 24550 HARNBE I (ALB Technology
Limited 25 7] , {2 ALB-20150921) ,DMEM % 3t |
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atractylenolide [l ; Lovo cell; poly ADP-ribose polymerase 1 (PARP1) ; cysteinyl aspartate

Je 5 1 BE-EDTA i 16 W, o iR £h 2% b W ( PBS)
( Gibco 72 &), #lt 5 4 H & 8115337, 737903,
20160121) , — B 5L 7 K ( DMSO, Sigma 2% A, 4t &
20150427 ) 5 iz 4= 1L 7 (@7 VL R LA W) FHECA IR 2
Al 5 20150915) 5 5 % R 5% R (Gibeo 2 H] I
S 15140-122) ;gEmk % ( MTT, Amresco 2> &, it
= 20150706 ) ; Annexin V/7-AAD i 7| & ( 3£ H
Beckman 74 7 , Ht 5 1M3614) ; 5Lk 06 B-WL 3 2 4
(Bactin) 4, S e T I 5 2 — 0 2 5 -
1(poly ADP-ribose polymerasel , PARP1) — i, % 3k
TR KA R R /K f# [ -3 ( cysteinyl aspartate specific
proteinase-3 , Caspase-3 ) — ¥ S #H W Pt ( b ¥ 3 1H
LA A B W)L S 4300 2 20151023 ,20151202,
20150731) ,

1.3 {%#% BSCI300-11 B2 HUgr 46 k44 44 (1l
AR BT e UK 0 A BR 2 7] ) s HERACELL1S0i
W COo, B =48 (3 Thermo Scientific 2y &l ) ;
UxF40086 %! & Ik i 7K 48 ( 56 B Thermo 723 7] ) 5
CKX41 AUE & AH 22 W B ( H A& Olympus 24 7] ) 5
Avanti J-26XP 7Y {1 i 75 3 5 .0 HL, FC500 7 37 504
JRLASC( S 15 DL o & 7R ¢ 23 7 ) 5 Bio-Tek Epoch %Y 4x
WA T b3 A (36 A0 BB A 4% A BR 2~ 7)) 3 Bio-Rad
PowerPac Mniversal™ % H1 3% 1% ( 2% [ Bio-Rad 2%
Al o

2 HiE

2.1 M FRAE AN OB EAR IR R A7 19 Lovo 4
Jil, T 37 CoK MR Bk 5 R R AR % =
B P, IFE s 3R, IR A1) 1000 remin B
5 min, F £ W, A 10% i 4 i 8
DMEM ¥ 32 2 mlL, 587 8% UUUE /9 240, 27 T
i3RI, 37 C 5% CO, K%, K H il Hma =
80% ZE A7 I, 1 0. 25% BEEEH AL AL AR .

2.2 ANfEARAE K2y BON EUW AR K 1) Tovo 41
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TEAL T A, T % 0 R R HE TR L x 107 AS/4L
FIAE T 96 LA , B LA A 48 2 100 wlL, 3 Zx AL
PLTCH PBS S AL AR 5F, T 5% CO, 37 C 5 546
Ho LI DMSO A Sy 3 500, TC il 3 AR P9 EE I3 .
24 hJE 3 A AS [R] 5T RE B R BRI (10,
20,50,100,150,200,300,400,500 mg-L ") I 25
FLEH, MR 3 200 S 06 45 Hh e 1R ok R RS EE, 4 AL
100 pL, BEHE 6 A7 2 AL, B2 e 0 1R 5
JEE T37 CHIRE A, 24 h J5 THEIE BT
WLEE , MTT ¥ A6 I A [7) 5t i e B2 F R Y IL X Lovo
246 J 444 B ) B S W

2.3 MTT gA il 40 f g s ae /3 96 LAk h &L
A5 gL "MTT %% 20 L, 4k 85535 4 h, & 1k 55
I, /N0 W E 25 fLN B SR M, 4 AL I A DMSO
200 pL, B #E R K (100 r-min ') ¥E% 10 min,
45 AW SE 50 I o TEBEFR AL 570 nm P K A0 I &
HALWOCEE A,

NI HI R = (1 = Ay /Ay ) X 100%

2.4 P A0 BSOS I 40 B UR T L Lovo 40 4%
(3-5) x10° A/mL B:F 6 FLAR , 540 e 5 43
BIAA [R) 5t e B R R T, AR 5 MTT &5
R E R BRI B Rk 53 9 50, 150, 300
mg- L~ JFBEAS (4L, 24 h 5 0 LT, TS Y
PBS P4 2 U<, 73 e 5 4% 4L 40 i, 3% R Beckman
Annexin V/7-AAD 350 & 20 BR4G A, a0 = 4i B A A
U230 P 4 T A

2.5 EH R ENEEE ( Western blot) #1] PARP1,
Caspase-3 & ik ¥ Lovo UM Fh A T 6 FL 41 iy
FE SRR, 200 B 00 B FS O AN [] B S v R R BE ) R
INTiE T (50,100,150,200,300 mg-L~"), 3% 2 1
4,259 VEH 24 h 5 B &AL BT A 40, T RIPA
20 J LA WA R Lovo 4 S 8K 1, BCA ¥ € 8 F
B G, AR 40 wg, il & AR S, HE AT
SDS-PAGE HLik . 5 1EHIK)E ¥ 2 K/ iy PVDF
(2 W TR I 60 s ) FIR 22 B e B A 5 78 42 ot
WV 30 min, #2288 5 0 6 AR UORE i 4 4, IR AT,
PVDF i, BE B, U8 4%, 15 240 00T i 4, B 25 PVDF
ISR 58 JE e 0 AU, R T RS WP IE I 400 mA
FEJBE 60 min, fff BE B b M BUEL ED % PVDF iR |
¥ PVDF 3 A % 5% BSA ) TBST th, & T £ JK
b EWRE AL b JE A TBST YRR 5 3K, 8K 5 min,
A R IR B-actin, %2 K JH PARP1 Fl14g K J& Caspase-3
—Hr(1:1.000)4 CPEH B, Ve lBES AR RN 5t
(1:2000) , % MFF 1 h J5UEMEE 3 W, 4K 10 ming

ECL &G i 4, ChemiDoc™ XRS ™ % j 15 1 % £
K4

2.6 HEit*eJrik KM Graphpad prism 6 4/}
FrAfERE, ES MBIt %R v x5 RoR, W
AR PL AR ¢ K5 L3 a3 AU RN R Ty
22T A P <0.05 RERAGRIF¥E X,

3 #£R

3.1 FIRMER I XK MdE Lovo 2 M3 5 g 71 1 5%
M AR 24 hfS 43T DA TR R BE B R I
M 1038, MTT ¥5 400 25 25 24 h J5 Lovo 41 fifd 1Y 3%
BERE ST o 43 B3 H A [ Wk B2 B9 R N R I X Lovo
AR IRITE L. S HAE LR, AARNE
10,20,50,100 mg-L ™' T Lovo 4 i, XF 2 Jfd 384
B I VR R B 5 R P T 150,200 mg- L7
Al BA 5 30 ] Lovo 4R e 34 (P < 0. 05) ; 244k 2L 34
LA IS T 5 i vk )3 25 250,300 mg- L™, Ho4m 41
YER .3 (P <0.01) ; AR EE T 500 mg-L~" £
T Lovo Zfil, A i 2 #1040 ML K4 58 (P <0.01) o H
BT L Bl TR PR I v B 1 38 5, 4 TR A7 0 R0
Wi N R, 24 0 R e R 5 300 mg- LTV B, 41 A7
REEREELIT ., W1,

#1 EARME R 24 h 53 Lovo MMM HM (v +5,n=6)

Table 1 Effect of atractylenolide II on proliferation of Lovo cells

after 24 h(x £s5,n=6)

£ 51 A /mg- L7 M/ %
2 - 0
SENATR 10 2.4+1.2
20 19.7 £6.7
50 34.8 £5.8
100 34.8+9.2
150 38.9+6. 1"
200 45.3 +2.3"
250 48.0+1.1%
300 52.7 0. 5%
500 59.6 +1.7%

S EAAi P<0.05,”P<0.01(K2,3).

3.2 PIARMNES I X Lovo 4N VE T (52 40 i Fh
24 hfg, 57 ARBEREARNE LTEM, S
25 24 h JE AR A1 P T, 5 A AL A, R N R
11 (50,150,300 me-L ™" ) ¥ A {1 #E K 3 5 Lovo 410
JAT, U H 300 mg- L' RS I AT 2 4 ¥ Lovo
MM T (P <0.01) o WLIE 1,

3.3 HARWNEE I X Lovo 4l ifi Caspase-3,PARP1 25
HERBWEm  HANE D A/EHT Lovo 415,
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1
LAl
A B c D

FT%/%

0

A.ZE 4B ~F. AR MEE I (50,150,300 mg-L~") 2
F1 ARMEETIERTF Lovo AE24 h AT XL (x+s5,n=6)
Fig.1 Effect of different doses of Atractylenolide II on apoptosis

rate of Lovo cells after 24 h(x +s,n=6)

HARMEE T 100 mg-L ™'} PARP1 #I Caspase-3 JF 44
AT Y) B 25 ) B A BG hn, H8Y U0 /R R 4
5 (P <0.05,P <0.01), 277" HAR N I Af B @ 2¢
2% PARP1 #l Caspase-3 [ 33k , 75 £ 2 i 96 4H Ffd 119
Mo R EEEAEN ., WK 2,

PARP] T ITEEINEE . 116kDa

Caspase-3 = s 371D,

cleavage Caspase-3 e aEde 32LkDa

[-aCtin Se—— 1) KDa
A B CDEF

1.5

"('E; '?E, 1.5 )] 1

T 1.0 1 g i

& S 2

Z 05 2 2 3 .

% ' 2) g 05 5

Py = g )
0.0 O 00 1

A B C D E F A B CDE F

A ZE ;B ~F AARNE I (50,100,150,200,300 mg-L ") 41

B2 BAME I Lovo 4 fia PARP1 & Caspase-3 %% 1 £ I
(x+s,n=6)

Fig.2 Effect of different doses of atractylenolide I on expression of

PARP1 and Caspase-3 in Lovo cells(x +s,n=6)

4 itig
AR 2 G R & FH 0 (e B b 2, IRAR 24 B 24 1iF oY
R, AR AL 22 0 o £ 2SS R, 1R N B
LI, IR A ARNEES, AR EAPE s .
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RESEMTY . AORWEE T, I, T R B REAE
PRy, B R AE R A i R 25 8 BT & S % 4
B0 AR () BB TR BN B A
200, AR BESY & I R M ) S G P g 2
S RA R S AR NER T, AR AER T &
a2 B S 3G o A AR v R R AT B AR AR S R
fig 10, P AR PR TS AR P B (R AR P R T
P PR A EHARNER I .
AR, X LR P B 28 R A M L 25 BRI
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PERITS o R PG T4 s i LA BL AR i R
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WA B 7 (VEGE) 1 3 3k, i ik B i ml L 2410
il D1 55988 40 i 43 3 VEGF | AT 410 61 B9 S5 98 iin 45 7
JIG, AFLXGE N 19 S5 9 200 19 15 B0 00 34V FH A0 AS B &8
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JE AR IE B R g T AT LU 9 K 98 Lovo 4
AT, R B S 300 mg - L7 EE, 40 M TSR h
55% X 5 (AR PR T30 Lovo 41 il 3 5 52 56 1) 45
R, TEILIRE Ao 3E— 20 S0 R B iR
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