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Abstract : To investigate the effect of ailanthone ( AIL) on the apoptosis of human melanoma A375 cells and its mechanism,
the effect of AIL on _proliferation of A375 cells was studied by MTT assay. The morphological change of A375 cells treated by
AIL was observed by inverted phase contrast microscope. Hoechst 33258 staining was used to observe nuclear change of A375
cell treated by AIL. The apoptosis of A375 cells induced by AIL was analyzed by flow cytometry. Caspase-3 and caspase-9 ac-
tivity was detected using commercial kits. The expression level of p-PI3KB (Ser1070) ,PI3K3,p-Akt (Serd73) and Akt was
tested by Western blot. LY294002 was invited to prove the effect of AIL on PI3K/Akt signaling pathway. The result showed
that” Al significantly inhibited the proliferation of A375 cells. Decrease of cell number and shrinkage of nuclear could be ob-
served in A375 cells treated by AIL. The apoptosis rate of A375 cells was increased by AIL. The activity of caspase-3 and
caspase-9 was elevated by AIL in A375 cells. Protein phosphorylation of PI3K and Akt was inhibited by AIL in A375 cells.
PI3K and Akt phosphorylation level deceased and apoptosis rate increased more significantly by AlL co-treated with
LY294002. This further noted that AIL induced A375 cells apoptosis via PI3K/ Akt signaling pathway.

Key words : ailanthone ; melanoma ; A375 cells ; apoptosis ; PI3K/ Akt signaling pathway

4 B £, 2299 ( malignant melanoma, MM ) & —

Wk H 3#1:2018-11-30 3% H 1:2019-04-10 - R . N N ’
%él‘)ﬁﬁ;EIZ{E%%%%%@(MWO%S) ﬁ*&ﬁ‘{’i’%'lﬁé@ﬂ*@,ﬁfk?&ﬂki’%ﬁo R Bk
M sl i@ s, com 6,56 0 90 97 3 15 14 R A 5% 99 5%

#IL [



Vol. 31 BN A8 AR 5 S A\ SR Z0 A3TS A0 T B AL A 7Y 1351

80% ' H R E R G T R LA R — H R A
T IRTOR ST, 2012 A AR B (0 R K
151k 232 000 5], FET= 55 000 {51] , FE.T- 2 55 357 & i 151
9 23.7% " ;2011 473 [ B0 3B & i 1) 6 505
i, 58 T 05 1 2 660 ], FE 1= 2 b B & e i 1Y
40.9% | Hr g T R I 8 R AR e
FEEIE 2 — , PRI T & 55 9% 2 0 I IR YT 259
I EE,

R Ailanthus altissima (Mill. ) Swingle , X 44 #%
B FIARZEMS v TR, DRI 30 it A v S A i
1545 R B2 R B2 R SR A2 HAT T AR
W A | IR TE ki TR L MR R LA
H o B — R IR R A Y, A ISR Y
TR, FEPLR BT HIV PUERE P 8 Hiist iz f
POMEw " I UAERFSE L B, SR At HA Bt
FUIIRE T T, I AE R JEE B2 R A T N T
Huh7 40" | AR5 IR C4-2B 4if™ A 9
SGC-7901 4ifa™" A AE/INAIHUTE AS49 , H1299 #1
H1975 40" CFLIRIE MCF-7 4> A R4k
Ak % HL-60 40" s ABRIIE, {H AL, BLAk
il X P 2R ) R M) o DL AR . PRI, AR B R AN
A FI A3T5 M IF SRSl 2 Ry AR
Y B A A T Bk T SR R R A ER T A3TS
AR A B SR, R T AT RERY ML
1 MRS
1.1 #m5i#H

BRI ( Ailanthone , ATL ) 18T 5238 JR 56 A= W Bt
AW A, 4% =98% . DMEM #5535 504 F Hy-
clone 22w 5 i 4= i 1 T Gibeo /A Wl 5 7 55 2 -4k 55
FFRE A W EA R TR AR AR
Al Annexin V-FITC/PI 4 A & T4 I 38 551 & W F
B RAEYBEARABRAF] ; BCA 8 A it a5 & A
Hoechst 33258 41 it i T 46 3 57 &0 W 2 %3k £ 4R
VIR A5 caspase-3 Fl caspase-9 Jifi P4 46 il 1K
R & T3/ = RAEWHE ARABRA A p-PI3KB
(Ser1070) ,PI3KB, p-Akt (Serd73) , Akt Fl1 B-actin T
K B Cell signaling 23 %), L 240 S —H0 A1 L SEHT
RV AR EAEYRH A RA R ECL &t
RF & W 3 Thermo Fisher Scientific 2N H], 437 4ii
2= AR A F AR TR F e TABR A,
1.2 {5

AR FRAE A Thermo 24 F] ¥ TAEG
W B 7 M A A5 A RN\l 2 1) 6e B A A T

Tecan /A 7], AXIO OBSERVER Al {3 & 7¢ )¢ i 445
4 Carl Zeiss AG /5], BD FACSCalibur 7t =040 Jitg
1 H BD 2\ Al 3 B H KA [ Bio-RAD /83 H],
UVP BEIE AR 2 5206 T35 [ BioSpectrum 23 F
1.3 YRR iES

NSBAAZR A3T5 4 T b [ Rl 2 e B 78 5
FE) R 22 D0 2x PR, % 10% Jig 4 1l ¥ /Y
DMEM }53: 5:453% , A 100 U/mL F 22 F1 100
pg/mL BEREZ, T 37 C 5% CO, HiFrfah iEge,
2 RAGAR—IR,
2 ZWHIE
2.1 MTT %4 25 ¥ 3 40 BRid 71 982 N

BOW8E K0 A375 40, LA%EAL 4 x 10° 4>
FEA T 96 fLdl , AL 6 B AL, WH , Frdi il
TWREJ5 , A 0 4.8 127 pM BASEI/EH 24 h, 1§3%
FREEHE, LIS g/mL MTT 35 20 plL, 4kZE
Kifeah, WEENG, 7R ILNEE TR, LA
150 L. DMSO, &5 T fLik & 4% L4k 10 min, ffi 5
55 eV 2 DI REREARAE 570 nm Kb ¢
WCRE o TR A =R A AT R

MG ER = LA RKE/ SRR KE x
100%
2.2 BIERERMEVNRMAEES

BB KA A375 400 2 x 10° A4~/ FLIEF
T 6 fLtk . K H,FF 2 Mlfl& B IR 3] 70% B, N
A 048,12 pM RAER, & T 37 C 5% CO, KiF
FAThEEFR 24 b ZJE CHIEFRRAE SRR G , B
TR E A 22 WU N SR O S IR IR
2.3 Hoechst 33258 8

BOEUE K A375 40 2 x 10° 4>/ FL3%EAb
T 6 fLtk . K H,FF 20l flG R IR ] 70% B, n
A 048,12 uM SLFEHI1EH 24 h, FEEEFREEH)E,
FERALNEEFREE, ] PBS 1H3E 2 ~3 I, 4% 25
I 25 I 151 22 20 min, 2 J5 5% A 8 W, H] PBS i
VE2 W, W LN TR, M A Hoechst 33258 4y iy
500 L, 2R e 3 30 min, 25223 (5 3, ] PBS
THYE 2 I, B T8 WA T WS40 e & 48 4k I
E{SpiS
2.4 im0 i 2m B O

BB KA A375 400 2 x 10° A4~/ FLIEF
o6 fLtrh. WH, fr 40 iRl G Ik F] 70% 1, i
A 04812 uM SAREIVEH 24 h, R4 G,
FEEFLNEFRIE, F PBS YL 2 ~3 WK, 3% 18 Annex-



1352 KERF=YIBER ST K

Vol. 31

in V-FITC/PL 20 ffa i T A6 0] & 5 5B o # A
WA BT 53 5INA Annexin V-FITC F1 PI, = i ik
JEY AR 20 min J5 ., BOWCERANML, 3R DO,
FHEG G b R R0 22 vPoOR I VEAI L 3 IR, SRS ImA
500 WL ZZ i, U A B ASCR
2.5 Caspase-3 # caspase-9 RIiE £

BOR R K3 A375 4l 2 x 10° A/ FLaEFh
To fLtkrb, WH, fFdi iRl G B Ik B 70% 1), i
A0.4.8.12 uM RAFFIFEH] 24 h, FRIEFREHR G,
FERFLN GRS, ] PBS MR 2 vk, AR
L4 ,600 g 75 4 °C 5.0 5 min WAL A M DTTE, N
A 200 w327 & 4 00 2R, DK AR 15
min, BUZIEW T 4 CH 16 000 g B.0» 15 min, ¥ |
B EH N EOE DR WA 50 ul,
T 40 L K 22 Wi S 10 WL %), T 405 nm gk
M SE RS IROCRE 135 & 1L A pNA (p-nitroanil-
ine) (10 mM) # B¢ = 0.10,20.50 100 pM, H54~ i
JEEL 100 pL JfiE 3 R FLHEFRAE 405 nm 4k
HEATREIN , 4 Y pNA MR JEAHXF T A405 (144 7
2, RN A0S (BB TEAR T M £ | xS, 7T
DAAS B AH B pNA ¥ B, I pNA ¥ & K/ 7
caspase-3 Fil caspase-9 7P ) =K,
2.6 Westerm blot #&iMfAXF/EHRKIE

WO BRI G A375 411 2 X 10° A/ FL 126l
T 6 fLA . WH R 40 M Rl 5 3 8 21 70% I8, in
A0.4.8.12 uM RAFEVER 24 ho TFE SR A T
FRFLN R IR AL, FH PBS AL 2 vk, FH R AR 11
L4t ,600 g 7F 4 °C 2.0 5 min WA 20 L DTUE , I
A 800 L RIPA A 27, T VK [ 22¢f# 30 min
J&,1 000 g 7£ 4 CELL 10 min JFE W, BCA &
1 R A R TR o i, 205 G AR R
5 FREGE sz LIRS, T K A 15 min iR
F AR, 040 g #5191 A >R 10% SDS-PAGE #E
JKE L kR B R, PR A I B R ED 2 PVDF i,
F 5% JBRE W54 28 iR BT 2 b J5 AR B —4T (1
11 000)4 CHFE R, ZJ5 H TBST 3k 3 ¥k, I AAH
PR 0T 2 IRAERERSE 2 h, ] TBST JiE 3 3 W
F ECL J0ti50 & 5, 1 UVP BE e U8 & 4t id
FEIR
2.7 FitZESH

S EE ASF- Y {E £ BRifE2E (Mean +SD) £,
J SPSS 19. 0 B A HL K R Jr 22 (ANOVA) #4743 #T,
P <0.05 A EA G 7R L,

3 £RE55H
3.1 BISEAXT A375 HBaiE s (ER

B (0.4 .8 .12 pM) fE ] A375 41 il 24 h
Jei , FH MITT A6 I 5 A Bl X A B 66 2898 A375 4 fifd
TG Rgm . WE 1 FrR, RAEE (4.8 .12 pM) 1
FH A375 #4024 h J5 , GEAS B W A0 A375 i
HEA EATE, b 12 WM RAFE{EH] A375
A 24 h )5, ff A375 4035 T R % 78:9%

150

a
o
o

*

ct 4 8 12
SR
Ailanthone concentration (uM)

43S 1)
Cell viability (%)

a
o
I

o

1 REmT NEBEB A375 HE DA HI1ER
Fig. I Inhbitory effect of AIL in human melanoma A375 cells
0 Ctrl g XPRZE, ™ 5% BRZEAR AT % 22 5+ (P <0.05) ,

* TSI LA R B 22 5% (P <0.01) o Note: Curl
means control group,  significant difference with control group
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Fig. 2 Morphological change of A375
cells treated with different concentrations of AIL for 24 h
1 : Crl XFEZH , Note:Ctrl means control group.
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Fig. 4 AIL induced apoptosis of A375 cells
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Table 1  Effect of AIL on caspase-3 and caspase-9 activities in A375 cells (n = 4, xEs )
el FHE Dose Caspase-3 7%k Caspase-9 7%k
Group (pM) Caspase-3 activity Caspase-9 activity
1E# 4H Control group 0 1.24 £0.06 0.86 +0.04
AIL {5742 4H AIL low dose group 4 1.32 +0.08 1.21 +0.06 *
AIL Hp57#4H AIL medium dose group 8 1.67 0.04 * 1.42+0.07 * *
AIL &304 4H AIL High dose group 12 2.32+£0.09 * * 1.93£0.08 *

. HIEWHMI, *P<0.05,* *P<0.01,

Note : Compared with control group, * P <0.05, " * P <0.01.
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Fig. 5 Effect of AIL on the expression of
PI3K/ Akt signaling pathway proteins in A375 cells
1. Cirl Jy X HEZH , Note:Ctrl means control group.
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Fig. 6 _Effect of AIL ¢ombined with LY294002 on
the expression of PI3K/ Akt signaling pathway proteins
 : Crel X R4 . Note: Cirl means control group.

3.7 REBIR{E PBKA FEEEEAERIFS
A375 R

LY294002 J2: PI3K 4RI, B LY294002
ALEE 2 h 5, FNA 0.4 .8 12 uM R A5 il /E
A375 40/ 24 h, F§ Western blot £ ] 5 #5 ERVE 5
XF PI3K/ Akt {553 % 85 [ 3R A 520, 4nf&l 6 BF
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Fig. 7 /AlL induced apoptosis of
A375 cells via PI3K/ Akt signaling pathway
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