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B, P25 R IR B R R TR T DGR B Bel-xl B R IK (P <0.05) 190N Bad 8 1 3R (P <0.01) , [A R38R T+ T l-PARP
(P <0.01) fil cl-Caspase-3(P <0.05) FikKF-. dobbh, FEAA A, 225 55 22 A B 46 /0 /1N BRUBE T TobJed oo O B, i 28 o o8 o ik, O
B/NBAMRIE T2 a4, ik 25w R ol Gl iR AS49 418 1 T 5 B4 NSCLC fEH o B 2% 4,

[kgim] AR, /g, Mk iz, s

[hE4%S] R22;R242;R2-031;R285.5 [ X#FRIEAG] A [XEHS] 10059903 (2019)14-0013-06

[doi] 10.13422/j. enki. syfjx. 20191323

[ Mg KRR L]  http://kns. cnki. net/kems/detail /11.3495. r. 20190318. 1644. 008. html

[ P4 HARATE ] 2019-03-20 9:09

Effect of Aloesin on Proliferation and Apoptosis of Non-small Cell Lung Cancer A549 Cells
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[ Abstract ] Objective; To study the mechanism of aloesin in inducing apoptosis in human non-small cell
lung cancer (NSCLC) A549 cells, so as to inhibit its proliferation. Method; A549 cells in logarithmic growth

phase were collected, and cell counting kit-8 (CCK-8) was used to detect the effect of different concentrations of
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aloesin (2, 4, 8, 16, 32, 64, 128 pwmol-L™") on the proliferation of A549. Effect of aloesin (0, 16 pmol-L™")
on the number of clones formed in A549 cells and the size of clone formation was determined by crystal violet
staining. effect of aloesin on apoptosis of A549 cells was detected by annexin V/propidium iodide (PI) apoptosis
kit staining. Hoechst staining was used to detect the phenomenon of apoptotic nuclear pyknosis. Western blot was
used to detect aloesin’s effect on death-related protein expressions of Bel-x1/Bcel-2 associated death promoter
(Bad ),
(cl-PARP), poly ADP-ribose polymerase ( PARP) in AS549 cells. In wivo, 5-week-old nude mice were

subcutaneously inoculated with 2 x 10° A549 cells, and randomly divided into the medication group and the blank

cleaved-Caspase-3, cl-Caspase-3 ( Aspl75 ), Caspase-3, cleaved poly ADP-ribose polymerase

group. aloesin or normal saline was intraperitoneally injected for 4 weeks, and the tumor volume of nude mice was
measured weekly. The body weight of the mice was observed, and the appearance of the nude mice was observed.
Result: Aloesin inhibited the proliferation and cloning of A549 cells in a concentration-dependent manner ( P <
0.05). After treatment with aloesin, the number of apoptosis and the phenomenon of nuclear pyknosis in A549
cells increased significantly (P <0.01). At the same time, aloesin significantly down-regulated the expression of
apoptosis-related protein Bel-xI (P < 0.05), and increased the expression of Bad protein (P < 0.01). The
expression levels of ¢cI-PARP (P <0.01) and cl-Caspase-3 (P <0.05) were also significantly increased. In
addition, in wvivo, aloesin significantly shrank the volume of subcutaneous tumors in mice, reduced tumor weight,
with a better appearance than that of the control group. Conclusion: Aloesin may inhibit the expression of NSCLC
by inducing apoptosis of A549 cells, and is safe to use, with no inhibitory effect on the body weight of mice.
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25200072 ,B2261) ; Annexin V /f4k 75 & (P1) 8 -
B & (£ E BD A H], #it47 556547) ; B 4 fifg itk 2
TR R BLEE F (BelxL) , B 41 g ok T2 9 -4 K BY/B
20 R 3K 9 -2 B A BB T AR (Bad ) |, 24 i 2 e (R
KA -3 [ cl-Caspase-3 (Aspl75) |, 2 Bt 2 B2 K &
fiti-3 ( Caspase-3) , 24 fift A% W% 2 & W ( c1-PARP) | ¥
R AW (PARP) | i % -3 -5 2 i & B ( GAPDH) 41t
1K (£ [H Cell Signaling Technology 2\ & , #t 5 73 5 4
2762,9292,9661,9662,9544 ,9542 97166 ) ; 14 o I
M 380G 7 (cell counting kit, CCK-8) il # &1, 45
an 5% g WK (36 B Millipore 24 ), 1L 5 73 51
WBKLS0500,C0121) ,

1.4 U3 JY2002 %Y H K (1R 2% B2 R
PAEPBRAE]) ;BD Accuri ™ C6 3% = 4 fg X (EH
Biolegend /Y @] ) ; SpectraMax190 %Y i 5 {X ( 2& [H
Molecular /A &] ) ; Leica DMil &Y i f# 5% (18 E Leica
AT ) 51658001 /N T B AL VKR K 5% B5EAE , Gel Doc
XR EE g A5 (3£ [E Bio-Rad AH]) .

2 FHiE

2.1 ZUMERE I AS49 40 i i DMEM K% 7% 3 (&
100 U-mL ™" ) 7 85 3 -6 B R 10% () 3 4 10035 )
WCE T 37 C 5%CO, i wMmbhmE. IS
0.25% EDTA ) Jif 2 11 B I 10 A% 48, B0 202 K
(1) AS49 4 ffg AT R .

2.2 CCK-8 ¥E K40 fg 16 5l % AS49 41 g L)
3 0004~/FLEE RN F 96 fLAR T, AL 100 pL, &k
BRI E S AR AL, BCE T 37 CRE A Sk, bl
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P S wmol - L™ 4A (4 & NSCLC {1k J7
A I PR — 286 FH 247, S0RR 43 JFG > B il vk 32 (1C, ), 3%
B S pmol - L") ZbBH 48 h, 43 L A CCK-8 i
10 WLIFRA), TR M P E 4 h, 555 8 o [l b
IF K 450 nm I BEFLOGEE AL JFERS A AL
(437 48, DA BT 5 40 A7 36 %

2.3 MU TR SRR EUE KRIAR AS49 40
JiL K A0 B BE PR AL B 5 x 10° A4S, TR A T s gt
R MMAFZEIF (0,16 pmol-L™") BEF 48 h 5, 4%
YA 25 A 2% v 500 mL FE AR5 5 PL (5 mL) Al
Annexin V(FITC 5 mL) #G3E R PEFO0. 5 h, 7= 4n
JfL AL T FlowjolO Kk 44 43 #1 45 H. X #% Annexin
V-FITCYS {5 () 40 i ok %% A4 7 W3 12, 8 Annexin
V-FITCHI PT XG4 240 B Ry A A T B S T

2.4 TEREFERUNE K A549 4 L 500 4~/ FL %
FiF 6 fLh, OF FREFM P RS . A2
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R EEPEAT I E I 0. 1% 45 Sy e o, Y o )5
FEA ML PBS Pk 3 Wk, = AT, 15 fF
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R R, 2 W WA
2.6 R GUBEED IE RN A OC B R R B
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2.8 itk SR SPSS 18.0 2, fir 5 1Y 4L
P ] x £ TR ALH 22 7R ¢ K2595, P <0. 05
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3 &R
3.1 P RN ASA9 IS E I 5 H
Y H A, 25 E R B R AS49 11 4Nt T P
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(P <0.05), 5 v B Ml M, 1C,, #2398 16 pwmol - L7
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B A VE . 45 R BoR, A EE R T 48 h i
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16 pmol-L~"Fl 48 h AT )5 L5256 .

F1 FEERMNMEABEESME(x2s,n=5)
Table 1 Effect of different concentrations of aloesin on activity of

lung cancer cells(x +s,n=5)

20 5 e i/ pumol + L™ 48 h/%
%5 - 100 £8. 15
I 5 34 +2.5%
PR 2 94 +9.15

4 85 £7.18"
8 65 +£7.21%
16 43 £5.15%
32 32 £4.22%
64 23 +3.16%
128 12 +1.19%

XA AL P <0.05,7 P <0.01(K3~6d).

3.2 AZETRENT A549 40 v BE R K BE T B9 5 R

SRR 48 h JEE SR 1, S a4k
B, S0 28 e 2R Tk AT S S ek 2 A L e R T 1Y)
Bt (P <0.01) , F B 253 Z 4F NSCLC 4fi ffd A549
H48 B AU ) S v E AR PE (TR 1,3 2)

A B

A4 B PSR 16 pmol - L 4L (E 2,3 )
B1 AEHEEN A HEEEMBB BRI (40N, x40)
Fig.1 Effect of Aloesin on number of clones formed in A549 cells

(crystal violet, x40)

F2 HHEEZRN A BRETERBEEME(xxs,n=4)

Table 2 Effect of aloesin on clone formation in A549 cells(x =+ s,

n=4)
el %?J:E/pmol'L_l SERETE IR/ %
= H - 47.40 +1.53
LR 16 15.60 +3.89"

EHSAALEYP<0.01(EXTR),

3.3 RN ASA YT RN 55 H

A H R, P25 &K 16 wmol - L™ g3 AS49 41 ifz48 h,

ReA AT B R ERIm(P<0.01) (£

3) . Hoechst Y& {8 I 7~ 41 Jf I 1= 19 48 1E M A% [ 46

T, 52 A R, 2250 R A AS49 YA i i T
- 16 -

REETH(P<0.01) (K 2,£4), HARLE
WL R, 55 AL, 16 pmol - L™ 2 255
R4l AS49 4 Ml Belxl & [ K F 8 F T M
(P<0.05),Bad, cl-PARP 5 H £ 5 I & ¥ In
(P<0.01), cl-Caspase-3 & H £ A H & 7 5
(P<0.05) #7120 RGN R T2 AR 1)
RE(KI3,%&5),

R3 BELEI ASY HREABTHRM (v £5,n=5)
Table 3 Effect of aloesin on apoptosis of A549 cells(x +s,n=5)

241 5 e i/ pumol + L™ M T/ %
2 - 2.30 +0.70
PR 16 1.40 £1.50%

A B
B2 AEEHEI AS49 % E 45893 0 ( Hoechst, x 100)
Fig. 2
(Hoechst, x100)

Effect of aloesin on nuclear pyknosis of A549 cells

x4 FETENENAMMAEMAE ASI BEZE SN XN
(xxs,n=5)
Table 4 Effect of Aloesin on nuclear pyknosis in non-small cell lung

cancer cell line A549 (x +s,n=5)

45 e B/ pumol + L 7! AP TR/ %
=M - 2.01+0.92
PR 16 16.12 £2.01%

Bad . — 23 kDa

Bolxi WENEER MR 30 kDa
cl-Caspase-3 —_ | — 17 kDa
Caspase-3 - WD 35 D
cl-PARP | W 89 kDa

PARP WD @D (16 kDa
GAPDH ‘ - 37
A B

B3 AEEEMEMA48 h AS49 MAEAT#H%XE A Bad,Bel-xl, d-
Caspase-3, Caspase-3, cl-PARP,PARP & F 3k iX B ik

Fig.3 Electrophoresis of aloesin on expressions of apoptosis-related
proteins Bad, Bcl-xl, cl-Caspase-3, Caspase-3, cl-PARP and PARP
in A549 cells
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K5 AEEEIENAEIGEMAN AS4 AT AT HEBAMNEM(r+s,n=3)
Table 5 Effect of aloesin on apoptosis-related proteins in non-small cell lung cancer cell line A549 (x +s5,n =3)
25 i e Bad Bel-xl cl-Caspase-3 Caspase-3 cl-PARP PARP
- /pmol L~ ! /GADPH /GADPH /GADPH /GADPH /GADPH /GADPH
= H - 0.13 £0.02 0.76 0. 15 0.26 +0.05 0.96 +0.17 0.05 +£0.01 0.76 0. 13
IR 16 0.34 £0. 07 0.35=0.09" 0.43 £0.08" 1.10 0. 15 0.21 £0.05%  0.81 £0.09
3.4 PR A /NEAR N NSCLC i A= K 1 52 A

e 5as A R, 2SR BRI D U 55 R
AR CE 4) I BB 253 284/ B b g K FRLL
Ko 5 (A A A B R (P <0.05,
P<0.01) (£ 6,7) /27 5 4/ B A WLk 3L
MR T2 a4l (£ 8),UFSL T M3 & NSCLC
i dgg 4 VR R, L 7E A R0 B T R R AR R T
A

F6 FEERXNNREAMBEROZM(x+s,n=4)

Table 6 Effect of aloesin in inhibiting tumor growth in mice(x +s,n=4)

eV
. 99 0 @

AZE4L;B. LT E 30 mgrkg 4l
B4 AEEZEMH/NRERMEEK

Fig.4 Effect of aloesin in inhibiting tumor growth in mice

cm

ikl 4k /mg-kg ™! HIRGAZET d B ZY 14 d B2l d B2 28 d
2 - 0.03 =0. 08 0.18 +0.23 0.43 £0.44 0.87 £0.76
L 30 0.02 =0. 08 0.12 £0.20 0.21 =0.30" 0.37 0. 55

x7T FEERMNNRENEEEKNZM

Table 7 Effect of aloesin in inhibiting tumor weight growth in mice

. = IR TR 9 R
2153 o
/mg-kg (x+ts,n=4)/g /%
Y= - 0.84 +0.12 -
PR 30 0.37 £0.07" 51.43

®8 FEEZRMNIREREBEKHZM(z+s,n=4)

Table 8 Effect of aloesin on weight gain of mice(x +s,n=4) g
151 AE BRAH HRSGY BERAY HRHY
/mg-kg ™! 74d 14 d 21 d 28 d
Z=H - 19.21 £0.80 21.32+0.51 22.32+0.61 24.01 + 0.93
PR 30 18.91 £0.72 21.72£0.83 22.03 +0.42 25.50 £0.90
4 ifig

NSCLC #3677 H i A LLSH A0 TT 258 2 1
9707 20 B2 B BRI 245 1 Y 5
& 7 25 9 I J7 &k, if T R W R H I A R R
BEVET e AR R BT 5T A5 R P 2 R Ol R AR
Yy, US54 F v 22 R HLRAT 00 1) 19 7 10 i
SO MBI B AL R AR — OB A ROR 4
i Hh 2 Bk

Caspase 72 3 7 fift 3 5, H: D g 2ol id 77 &
FEFr P 40 M 5 T A 5 40 M R AR T Horp,

Caspase-3 52— i 4fl g N 25 11l , 76 0 120 7 1 L 40
RIEREFLTEMIEM ™ K Caspase-3 I o4 a[
LA R g VEAG 20 R T B R 2R Belex] 2B L 7E 4R
JH 8 T v s e 5 A R AR T %R B A R A S BT
JA T (40 Bel-xD) A2 U8 T (fi 40 Bax) {52, 4t
W T-4E 1 Bel-xl i i3 52 W Caspase-3 & #ii 4 1% 78 %
FERIANMIA TS B Bel-xl 4> Al Bax M il , 26
LIRENE b €S € IR e SO | R e SO & - § T
Caspase-3 , e & FE AP T2,

AHEFEUE W] T b 2 2 2 A RO A R
NSCLC ZH g bk AS49 Y 75 v H A7 30 il 858, HBE &
P25 FUR B () 3G i L XT AS49 4 i 1 4 04 B o 1
FH3 % . [FEF, NSCLC 4 s A549 5 258 K A
B E I A cl-Caspase-3 3K (14 5% W HAT B 5 (9 ¥k
P B 2598 K RS 11 15 5 Caspase-3 SR
R TR AR R AR B NSCLC MfEH . 45
AR % H S R 0 AS49 i i B A SR OT
HAZAEHI AT B 2 38 5 JE T2 3Z K Caspase-3 FF 4 3 Y
B A TR AR R SN

ZE L PTIR LS T A RO LS R ] ]
A/ NEAR N NSCLC i g 4R B, 08 4% ik g o 4, 3L
TELEALH] AT BB J2 8 i Caspase-3 /R RYLNML I T, 35
F4 g NSCLC 1ER . 34, P8 E X /AR B

- 17 -



225 B 14 1

2019

FESBRAFELE Vol.25,No. 14
27 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2019

PR 5T S VA S E AT DL /N BROORS Bl R LK
BAEIMER B, UL 25305 20 B — FloR 2 %
& A KR KR T NSCLC,

(&% k]

[1]

[2]

[3]

[4]

[5]

[7]

[9]

[12]

[(13]

Siegel R L, Miller K D, Jemal A. Cancer statistics,
2018[J]. CA Cancer J Clin, 2018,68(1) :7-30.

Bray F, Ferlay J,
statistics 2018 : GLOBOCAN estimates of incidence and

Soerjomataram I. Global cancer
mortality worldwide for 36 cancers in 185 countries[ J].
CA Cancer ] Clin, 2018 ,doi: 10. 3322/ caac. 21492.
Sean B K, Phil A C, Haval B, et al. Progress and
prospects of early detection in lung cancer [ J]. Open
Biol, 2017,doi: 10. 1098/rsob. 170070.

295 HL A PR OO - BT L. 7 25 B iR 5
FLTT. i A d5 B B 27 5 B 3C A, 2016, 16 (46) ¢
190-191.

LW, T, B/ . 7 25 R Z W HepG2
MR TR LA e RS B s m [T].
SLUG T R 2E 4% ,2018,24(11) (111-116.

RO, UL 2 R B X AR HepG2 4l L s b
B0V Y 5% ma K ML R [T ] 1 R BE 24,2018, 58
(34):29-32.

KT, ERE, BECHL. S R #E R H R SG-
7901 4 I Bk 575 15 2 /45 N K G BRSP4 T N 3
Mrom s (] J E s R BF 5T, 2018, 31 (6) -
725-729.

LW, FIERE AR S S RN RS
1 BUE AN IR & s R B h R S s [T ]
[ 38 2 B 27,2007 ,16(3) :310-313.

Hollinger J C, Angra K, Halder R M. Are natural
ingredients  effective  in  the
hyperpigmentation? A systematic review [ J]. J Clin
Aesthet Dermatol ,2018 ,11(2) :28-37.

WAL, HEERNRIE ol T2 5D,
b AR TR ,2012.

Wahedi H M, Jeong M, Chae J K, et al. Aloesin from
Aloe vera accelerates skin wound healing by modulating
MAPK/Rho and Smad signaling pathways in vitro and in
vivo[ J]. Phytomedicine,2017,28(15) :19-26.
ZHANG L Q, LV R W, QU X D, et al. Aloesin
suppresses cell growth and metastasis in ovarian cancer
SKOV3 cells through the inhibition of the MAPK
signaling pathway [ J ]. Anal Cell Pathol; Amst, 2017,
doi: 10. 1155/2017/8158254.

TESLHR W SL R, S, AL 25 2O A IR /N SR B A
Jo 38 JF L S SRR AT R S [ T] . o [ R B 2y

.18 -

management  of

[14]

[15]

[16]

[17]

[18]

[20]

[21]

[22]

[23]

(24]

2% 3,2003(2) 1 15-17.
Rotow J, Bivona T G. Understanding and targeting
resistance mechanisms in NSCLC[ J]. Nat Rev Cancer,
2017,17(11) :637-658.

Rolfo C, Caglevic C Santarpia M et al.

NSCLC: a
revolutionary weapon [ J]. Adv Exp Med Biol, 2017,
doi; 10. 1007/978-3-319-53156-4_5.

LINW F, LU J Y, CHENG B B, et al.

s

Immunotherapy in promising  and

Progress in
research on the effects of traditional Chinese medicine on
the tumor microenvironment[ J]. J Integr Med,2017,15
(4).282-287.

RICE 5K 5%, oK [ AR i 24 5 05 i 98 AL AT Y
PERELT]. vh I S92 86 05 ) 2 4k 7K, 2017, 23 (16) :
227-234.

HOU L, ZHANG Y, YU B L,et al. Oocyte-G, promotes
male germ cell apoptosis through activation of Caspase-3
[J]. Gene, 2018, doi: 10. 1016/j. gene. 2018. 05. 099.
Larsen B D,
DNase: apoptosis and beyond [ J]. FEBS J, 2017,284
(8):1160-1170.

Sergeeva T F, Shirmanova M V, Zlobovskaya O A.

Sgrensen C S. The Caspase-activated

Relationship between intracellular pH, metabolic co-
factors and Caspase-3 activation in cancer cells during
apoptosis [ J ]. Biochim Biophys Acta Mol Cell Res,
2017,1864(3) :604-611.

Paulsson J F, Schultz, S W, Kéhler M, et al. Real-time
monitoring of apoptosis by Caspase-3-like protease

induced FRET reduction triggered by amyloid

aggregation [ J ]. Exp Diabetes Res, 2008, doi:
10. 1155/2008/865850.

Schenk R L, Strasser A, Dewson G. Bel-2: long and
winding path from discovery to therapeutic target[ J].
Biochem Biophys Res Commun, 2017, 482 (3 ).
459-469.

Wnek A, Andrzejewska E, Kobos J, et al. Molecular
and immunohistochemical expression of

Bel-2

apoptotic

proteins  Bax, and Caspase-3 in infantile
hemangioma tissues as an effect of propranolol treatment
[T1]. 2017, doi: 10.1016/].
imlet. 2017. 03. 005.

YOU F L, LI Q, JIN G F, et al.
against AB25-35 induced apoptosis of PC12 cells through
JNK Bel-2
messengers|[ J |. BMC Neurosci, 2017, doi: 10. 1186/

$12868-016-0329-9.

Immunol  Lett,

Genistein protects
family

signaling and modulation of

[EERE HFF]





