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[ Abstract]

apoptosis of non-small cell lung cancer A549 cells, and to explore its possible mechanism. Method: A549 cells

Objective: To study the effects of Toddalia asiatica alcohol extract on autophagy and

were cultured in vitro. Cell counting kit-8 (CCK-8) was used to detect the proliferation of A549 cells, and cell
survival rate was calculated to screen the drug concentration. The apoptosis in each dose group and that after the
use of 3-methyladenine (3-MA) , an autophagy inhibitor, were detected by flow cytometry combined with
Annexin V-FITC/PI double staining. Western blot was used to detect the expression levels of apoptosis-related
proteins such as B cell lymphocytoma-2 (Bcl-2) , Bcl-2-associated X protein (Bax) , microtubule-associated
protein 1 light chain 3 (LC3), cleaved cysteinyl aspartate-specific protease-3 (cleaved Caspase-3) , activated
poly (Adenosine diphosphate) ribonucleotide polymerase (cleaved PARP1), PARP1, activated death activator
(t-Bid) , Bid, and ubiquitin-binding protein p62 in each group and those after the use of 3-MA. Result:
Compared with the conditions in the control group, the cell survival rate in 0.25 g+ L™ group (P<0.05), and 0.5,
1,2, 4 g-L" groups (P<0.01) was decreased after 24 h intervention. Additionally, the cell survival rate was
reduced in a concentration-dependent manner at 48 h and it was less than 10% at 4 g-L" (P<0.01). Compared
with the conditions in the control group, the total apoptosis rate in 0.5 g+ L™ group was increased (P<0.05), and
the apoptosis rate in 1 and 2 gL groups was also increased (P<0.01). Compared with the 2 g-L" group and
3-MA group, the 3-MA combined with T asiatica alcohol extract had significantly decreased apoptosis rate ( P<
0.01). Compared with the conditions in the control group, elevated expression of pro-apoptotic proteins cleaved
PARPI1, Bax and t-Bid in 1 and 2 g-L" groups (P<0.05, P<0.01), and reduced expression of Bid in the 2 g-L"
group (P<0.01) were found. Compared with the conditions in the control group, the expression of anti-apoptotic
protein Bel-2 (P<0.05, P<0.01) and the level of p62 (P<0.01) were down-regulated in 0.5, 1, 2 g-L" groups,
while the level of LC3 I protein was up-regulated (P<0.01) , with certain concentration dependence.
Conclusion: T asiatica alcohol extract could significantly inhibit the proliferation of A549 cells, which might
be related to promoting autophagy and inducing apoptosis.

[Keywords] Toddalia asiatica; lung cancer; autophagy; apoptosis

it 98 2 A K AR W DL IR IE 2 — , K 24 85% 11 i
9 2 AR /N 40 L i 95 (NSCLC) o I B SoF T il 988 1% 32
BRIT FBA FAR AT U7 REYRT E . 5
2 T ARYIBR BA ARG 5 & IF KE 5 300 15 %
Al AT 25 W B AR R e L AR AR AR T A
RN e EA 2 258 20 NIE
JHRE R i 9o 0 0B K36 7 S BR #8 T MRE Y A
FH o B DAAR 8 (%) L 2% R0 24 W 06 9 il g o
EIRIR I L EK, CIEH¥ I Toddalia asiatica J&
= HPHEAEY , X4 =A% KRS =30 R
B, ARV EE S DL A, R AR R 2, 2
MR AbaE B IS R B, ORI T AR A AR
S R AN G R PR ZG B SR S e
i 42 By HAT Z b AR iE b R BT RS Bt
SN 1K QA K. // R /| R A SRR 717 = £ 1| R 7191
ANBRN UM AR Z R R . TWASAKIT AE A

% QOB A A3 15 R AR ) R AE A A Tl LA
JIN BRI i i 9 400 B %) 15 58, XF NSCLC A549 44 fifg
FLA 1R B e 5 P 0 0 e 858 g R AR R . R R A
T AH G 3 A, O YT 200 A R A R DN SR Ak, B ) 4 A
HBH o A€ e Y A A T AR B
SN AR N T2 <l R (2 o N | S I A 1]
FEYXTAE NSCLC A549 (3G FE (P 1° . H BEMF 5T JL-F-
WA o AW E LR 5 B2 P X% NSCLC
i U I S R O R D8 e v N N (TS 71
NSCLC 2 il # i R 45 .
1 ##
1.1 40k A NSCLC 41 il 22 A549 41 il ([ R}
e AN 7L S CL-0024) , ] 1640 58 4 15 5%
R (5 10% 54 135 M 1% F -5 ) I T 37 °C,
5%CO, A 3% M 2= 8 ~ 1018,
1.2 lH BRE s (FBS, v s A Rl H A
. 79 .



5528 4 20 ] HEXBAFZRS Vol. 28, No. 20
20224510 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2022

PR Al %5 2110053) , 1640 £ 77 5E (£ [ Gibeo 24 21 .

Al LS 8120481) , - R R IF M CE R AEYWEZ 2.2 AW B FRECR R EMBERYE TR 1.5

HARARAHE L, HS 1712180106) , B E 1 V-F 5
&R ¢ O 2 (Annexin V-FITC)/fl 4k 75 & (P1) # JL
21t 9 T R AR & (e DL R A R
AL A5 BB21041),0.25% B i (37 V1 8% 3 4= ) Bl B2
HIRAT LS 1907260101) , 3-F LR IS (3-MA,
W[ MCE 23 7, it 5 5142-23-4) , ECL #8 £ & 6
(DR i 2B W) R A BR 2 A, it 5 KROO16)
PMSF Z [ il 41 il 770 (b o 1 3 2% 28 ) e R A BR A
A) AL CO5-01002) , 2 L 3% 5 5 1% M I ( CCK-8)
R & (RIEE LA LIS MA0218-5) , RIPA 24 f#
W T R TR - 3R TR A Tk M R R AR Uk (SDS-
PAGE )& i it il i F) & (P E 38 = RAEYH A H IR
AL S 435 PO013B  PO012A) , 2t f fo 5 Bk
FH (g G Fht Bl 1gG  p6e2 PR FH A AH O 11 1
BEE3(LC3, Al 432 8 LC3 [ LC3 D) Hifk IR
W BR % OBE R A B (PARPL, A ] #| N cleaved
PARP1) 1A . B 40 g ik [ 98 -2 (Bcl-2) M1 ¢ X 2&
(Bax) Pk \Bel-2 Hu & SET- 3 8h 7l (Bid, ol 4324y
Bidit-Bid) 7t #A | T il % -3 -5 2 i &/ (GAPDH) Hit
& ( 2% [# Proteintech 23 & , it 5 43 51y SA00001-2 .
SA00001-1, 18420-1-AP, 18725-1-AP . 66520-1-Ig.
50599-2-Ig. 12789-1-AP . 10988-1-AP . 60004-1-1g) ,
% AL 1Y B K B A B -3 (cleaved Caspase-3) Bt &
(Affinity Biosciences 2 A , #it 5 ASP175) .
1.3 {X#% U-LHI00HG %I {8 & 25 % W 385 ( H A&
Olympus 23 7 ) , 533320959089 %I £ 3y fit i bR A% ( 3
Thermo Scientific 2\ ] ), 153BR 79456 U Hi ik Al |
H, % I { ( € [ Bio Rad 2 ] ) , LE-SH800SEP 7 ifi
A AMEAL(HARRE AT, 9702022 5% s 1% &
S (EEGERAT ).
2 Ak
2.1 e E MBI A H T IR R T
At 48 SRt N s B 28 W b B 2 B B s BRI B
il 790 % 5k ) 2 FAE 25 IS 2 S RIB L T asiatica
AR B AR B o B I AR B2 100 g R B A 5 %
TR 70% 1Y 20 BE 3= 0 40 min, [0 35 482 B, 77 96 % )5
T2k 252 16 3 R 2 b, 3 U 2, TR OO A [ 44
FLT70% 2T [l 4R B 2 ho 85 2 WRORI A (1 25 WA O
TR A % 100 mL, AE 25 & 5 1 g-mL', Kk 4
1 5 25 Tl o3 % B 2 A R A A L I
FHAR S BB B 11 A -20 cCoKAE i . BB T
f 24 h, 648 BRI R bRC, PR A TE TR A B Ak
. 80 .

A 50 mL () 825045 i, B R 3 22 v il (PBS) I
RNy EAE 1S mLE O A 1 h, s TIER
T IF, 1 0.22 wm 9 Bl FL 0 I 3 98 3 Uk, 8 0 4
BT 4 °CUKAF # H o

2.3 AMEEFEAATAL AS49 4 Bk £ RPMI 1640
BE SR (5 10% 6 4 138 F 1% 1Y 75 -55 55 R ) 3%
F2 BT 5%CO, IR A6 T B 37 °C. 8] B Ut
B IUBE O S A AR R B Y A A K E 80%~
90% IF, BT A 0.25% [ 1 mL, 1k 1~2 min, #% 1:3
PEATAEAY . 25 IR 2.0 30, 4y oS Kol
[N R (N SN = 3 R A B Rl = N = )
WA HI R 3-MA 4 ORI B AL 3-MA+ K
M EESR YA

2.4 CCK-8iLHuill 40 M kg 78 HBORT 5504 K I 40
K HI RPMI 1640 55 5% W 4 % 240 fd ik B2 5<10° 4~ /4L
AV 6 NE AL, M T o6 fLA PR 3R B . [F it
B VA2 (R & B IR L), IF I A 6]k B2 1 25 )
T it 24,48 h, &> fLin A CCK-8 3 5 AU ¥ W
10 L, 4% 22750 A K5 55 46 W 85 3% 1~2 h, JH g b )
450 nm Ab 0 22 AL BE A, T A0 A L £
TR =(A gy —A gy ) (A ey =A ) ¥100%

2.5  Annexin-FITC/PT X 4 it =X 4H Jid A A 000 41 i 4
T AS49 4% 2 10° 4 LA E AN FLR N S K,
e E 2.3 51, 3-MA FiANEE 6 h, fin A 8 e i i 4R
Py (11124 h) J5 W0V 33 19 PBS ¥, A R il 5
FLIE A 2~4 min, WA 0 HE, 4 °C, 1 500 r-min” & .0
Smin(F LA N 1.8 cm) . HIE ) PBS Uik,
I xAnnexin &5 A ¥ 400 wL & 77 41 i, Jil A Annexin
V-FITC e 3% 5 pL, T 4 CHG KM TFTHE
15 min, B A PI S wL, 4k 2207 & 5 min, F i > 40
JLASCRS: 30 3 Flowjo K 4443 #7 .

2.6 AF I f s B v (Western blot) & i 8 - 41 H
Wi AH OC B 13838 A0 4 I 45 25 ) 2.4 101, i 4R
B 5 AE VK B B A HE R R Y RIPA 24 fif 2%
P B B 5, ) BCA A2 B8 R B R A
i i SDS-PAGE £ 12% B & I 43 55 , I #% % 21 fif i
YR L BB 5% WG 28 05 F = 1R K7 $8 IK
& 2 he TBST ¥, % & — Pt p62 . LC3 , Bax,
PARP1 . Bid. Bcl-2. GAPDH (1: 1 000) 4 °C i1} %% .
TBSTEUE 3 U, AN R 1) —H0(1:2J7) , = IR R IR
GiMEFE 1~2 ho TBSTIHUE, BUB A K 5% W 8Ot [
M. 1 min, 57 BI#E47 8 5 WLER



5528 B4 20 ) PEXEAHFRE Vol. 28, No. 20
2022410 A Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2022

2.7 GRits b BT A £ SR I SPSS 20.0 41t 4k
PR AT BUE DL X + s Fon , 241 ) HL R L IE S 4%
AT A AF B gy 22 55 I, SR TSR 3R O 22 43 M, AL 1l R
P L AR T /N @ 35 M 22 5 2 (LSD) K 56, P<0.05
ForEFAAGIHFE L

3 BR

3.0 CREIMEEEY T ASAO AN 5
HHALK, T 24 0,025 g- L' K E M EEEY
2 4 S A7 0% 2% F B (P<0.05),0.5.1.2 g-L" K%
L 72 2 ) 20 200 L A7 3% %tk 35 R R (P<0.01) 5 48 h i
2 B A 395 0 5 R R RO T B, FLTE 4 g LIS A i
B AT A ) 10% (P<0.01) . 24 h i £E 0.25 g- L
N 0 i A7 16 AR L TE 1 g LN 40 LA 3 R 50%
KAy AE 4 g LI 20 H 0 A7 05 250K 31 10% , T 1 44
Jil 48 h 5 20 A A7 05 1A 3K B 50% , B 2L 0.5.1 .
2 g LYER Rl FE m B ¥, JF 5 3-MABH], T
T 24 h TR 2L5es . Wk 1,

F1 OCAEMBERM ARE A5 BHEEENHM (ts,
n=6)

Table 1 Effect of Toddalia asiatica alcohol extract on survival rate

of human lung cancer A549 cells (x+s5,n=6) %
415 JOT A e 24 h 4 48 h 4
/g-L! 1716 3% 171 2
sk 100+0.00 100+0.00
&R A i B A AL 0.25 84.40+4.45" 24.50+4.34%
0.5 70.20+5.76% 16.70+5.53
1 53.00+9.77% 8.86+5.05%
2 25.40+11.06% 3.04+0.32%
4 8.00+1.22% 3.42+0.53%

528 (4L AV P<0.05,2P<0.01(F2 2- 4 TH)

3.2 Kl LB W N A 549 4D T 2 2 1Y 5
2 F AR R 2B M RE AR K H R
ARSI G e A % N W v 1 UL i S
KO B U R R L A RS b i A (R
JHC , O B (%) 240 i 50 R B D RN G A S B R I
) 200 i 326 7 18 22 A0 M T %) T Bl 3 9 AR O R
BER 2 g LB FEAE R A5 B 0 AT O A U e
B 2 05 5 AS49 4N I JR T ML S A0 MO T K
LA T,

3.3 RIRE MBI YT N AS49 G A TR K
BARBWZW 52 A4 b, e im iy
ZH(0.5.1.2 g- L") 41 7= R W & 3% fin (P<0.05, P<
0.01). 525 [ 4l b, ©Jb 3 i B4 P a4l (1.
2 g L) T2 % 1 cleaved PARPI ,Bax . t-Bid & []

A M B-D. C R M AR Y24 (0.5.1.2 g- L) (1A 2,
Pl 3 1)
B CRZMmERY MRS (F R HE, <200)
Fig. 1 Effect of Toddalia asiatica alcohol extract of corydalis on

cell morphology (inverted microscope, x200)

F3K B L h(P<0.05,P<0.01) ; & i 5% i fE 42 1y 21
(2 gL ")Bid 2 (1315 . #0 /0 (P<0.01) ; e 1
FEHE W4 (0.5.1.2 g+ L) Bt 124 1 Bel-2 1Y 8 11
F 38 W W 2 (P<0.05, P<0.01) ., Ui W K g 2 1y
YT LIS S ASA9 AP T W2 Kl 2. %K 3,

F2 CREMNERDINAMEASOERBAT RO (s,
n=3)
Table 2 Effect of Toddalia asiatica alcohol extract on apoptosis

rate of human lung A549 cells (x+s,n=3)

415 Joi v /g - L A A T %
EYSE| 9.67+1.53
T A i AR A 0.5 16.2+1.77"

1.0 21.00+2.65%
2.0 40.47+1.84%

3.4 KR I R B ) T NN AS49 41 i p62 \LC3
EHREWEmR 525 A, O ¥ imBigy
20(0.5.1.2 g L") p62 5 1 R ik KF i 3 M (P<
0.01),LC3 MTMHEH XX EE FIH(P<0.01), LA
WA M . R R MY N T LC3 1
2R IEIEINH T p62 i ik, ML F AS49 21 M FI .
WE 3 K4,

3.5 KTy LB W) AT AS49 20 1 A i 20 i O
TR 5 R EMmMEERYH (2 g L) i,
3-MA+ € g 3 I BB A 408 TR B D (<
0.01), 5 3-MA 4 L%, 3-MA+ K g % 1 i 42 9 41
P8 T A g g /> (P<0.05) . LS.

3.6 KIE A MBI YN AS49 41 8 WA G
o 5 A AL, e B4 P 4 p62 \Bid

. 81 -



5528 4 20 ] HEXBAFZRS Vol. 28, No. 20
20224510 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2022

PARP1 ‘ “ 113 kDa
cleaved PARP1 85 kDa

s | -

. 22 kDa

Bid
t-Bid 13 kDa
B

A B C D
2 FLEYHE cleaved PARP1,PARP1.Bax.Bcl-2.Bid.t-Bid £ 8
Fa ik
Fig. 2 Electrophoresis of cleaved PARP1, PARP1, Bax, Bcl-2,

Bid, and t-Bid protein expression in cell
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Table 6 Effect of T. asiatica alcohol extract and 3-MA on p62,LC3 Il ,cleaved PARP1, cleaved Caspase-3, t-Bid, PARP1 and Bid protein

expresses of human lung A549 cells (x+5,7=3)

cleaved cleaved . .
. p62 LC3 I LC3 I t-Bid PARPI1 Bid
21 5 e Caspase-3 PARPI
/GAPDH  /GAPDH /LC3 I /GAPDH /GAPDH /GAPDH
/GAPDH /GAPDH
e 0.91£0.34  0.41£0.17  0.74+0.19 0.38+0.17  0.41£0.10  0.13+0.11  0.94+0.21 1.15+0.19
TRIE R A 4 2g-L! 0.42+0.06" 1.55+0.28 % 1.20+£0.23 1.30+0.28%  1.22+0.41% 1.45+0.22> 1.08+0.07 0.57+0.09”
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3-MA+ &l 5 il FE £ P 20

52 F A AV P<0.05,7P<0.01 545 R 5 1M BEAR M4 AL P P<0.055 45 3-MA 4] e d ) P<0.05,7 P<0.01
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