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[ Abstract] Objective: To observe the effect of Qiyu Sanlong decoction (QYSL) on the expressions of

key molecules in signal axis of mammalian rapamycin target protein (mTOR)/yeast Atg6 homologous
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(Beclinl )/ microtubule-associated proteinl light chain3 (LC3) in A549 cells. Method: With A549 cells as the
research object, the effect of QYSL medicated serum on cell viability of A549 cells were detected by cell
counting kit-8 (CCK-8) method. The effect of QYSL decoction on A549 cell apoptosis, autophagosome
formation and the expression of autophagy markers were detected by Terminal-deoxynucleoitidyl transferase
mediated nick end labeling (TUNEL) method, transmission electron microscope (TEM ), Real-time polymerase
chain reaction (Real-time PCR) and Western blot. Result: QYSL medicated serum could inhibit the viability of
A549 cells in a concentration-dependent manner. Compared with the blank serum group, the number of apoptotic
A549 cells in the QYSL medicated serum group was significantly increased (P<0.01), and the formation of
autophagosome was significantly increased. Compared with the blank serum group, the mRNA and protein
expressions of mTOR in A549 cells in the QYSL serum group were significantly decreased (P<0.01), while
mRNA and protein expressions of Beclin-1, autophagy related genes 5 (ATGS5) , autophagy related genes 13
(ATG13) were significantly increased (P<0.01). Conclusion: QYSL decoction can induce autophagy in A549
cells, and its specific mechanism may be related to the down-regulation of mTOR expression, the up-regulation
of Beclinl, ATG5, ATG13 and LC3 expression, and the promotion of LC3 I conversion to LC31I .

[Key words] Qiyu Sanlong decoction; A549 cells; autophagy; mammalian rapamycin target protein

(mTOR); yeast Atg6b homologous (Beclinl); microtubule-associated proteinl light chain3 (LC3)
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] [ W B B #E A Wk FE o R EEAEH . mTOR
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DA 7K ST W B R = R 1 T T AS49 il 4 41 i
Xf mTOR/Beclinl/LC3 {5 5 %l #H 3¢ 4 F 1Y 1 4% %
F WIS IR YT Il (4 N FE T HIL
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P DL 8 2 Borb B 2 R 2250 — M B B e, rh 24
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[El HyClone 2\ & , #it 5 SH30022.01B) ; 4 4 1fiL % ( 26
[ Gibco 2wl , It 5 10270-106) ; Ji# il 14 1k Wi , 7 %
E-BETE RV DAPI Y (R ( B R =R AT L
S 43 51 Sk 0201, C0222, C1006) 5 40 fid 14 5 £ i
(CCK-8) ikl & ( H A A=A w] , it 5 CKO04) ; EZ-
10 5 RNA /M S8 HUK ) & (A4 TAEY TR (L)
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G2003) ; Beclinl, [ WAl 5 3L 5 (AtgS) bt 4 (9 =
Abcam A #) , #5735 4 ab20761,ab108327) ; [ Mk
FH G5 13 (Atgl3) , mTOR, LC3, B-HL3h % 11 (8-
actin) L /4 ( 3& B CST 24 Al , it 5 43 Jill 24 13468T,
2983T,3868S,8457S).
1.3 ¥ #% NU-5820E % CO, 41 jg 55 7% 4 ( ¢ [
NuAire 23 7)) ; IC1000 % 4> [ 2l 41 fd 1 A3 (5 =
Countstar A & ) ; SW-CJ &l 1 T AE & (95 M I i &2
Z&8/\ 7)) ; ECLIPSE C1 AU IF & 98 % B i 8% , DS-U3 #l
BA% F 58 (H A Nikon 28 ] ) ; CX53 AU B 56 6 1 1
% ( H K Olympus A &) ) ; UCT7 A4 48 #i4) B #L (15 [F
Leica /A # ) ; HT7700 % 3% 5f W 1 W G 8% ( H A%
Hitachi 2% 7 ) ; 7300 % 52 i 298 6 5 1 3 4 B 6 =0
J (Real-time PCR) ¥ ( 2 ABI & H ) ;
ChemStudio 515 % fk *% & S AL (7% [F Analytik Jena
/v ) ;Epoch 2 B AR A ( 3¢ E BioTek /A A ) ; 5430R
& 2 3 %O L (1% E Eppendorf 24 A ) ;
EPS300 4 1, 3k {X , VE-186 %I J5 4% , VE-180 %I Hi, yk
(B RAERHE AR AT ) .
2 Ak
21 EE=RY KEE=RGPHEM, EHKE,
IRV W A 2 A 2 B i 4y B0 1,396 g-mLt,0.22 pm
ok U L U PR A, 40 3%, 4 CCUKAR PR AT £, H B K
B 2 AT Ao e Sl
22 FAMER S 40 HEME SD KR4 A (il
HA 20 HO)MEE = e im & Mg 4 (20 K. &
= v G 2H i BRI PR A ROR) B (R4 AR 3
Fig 2 T BT 5 R SRR B R RIS Y T
60 kg MUAE N 134 g-d ' 440 i, B 13.96 g- kg #4171
B 5 IR ILTE 20 % B B 1 0 A A AR AF B R
KHEH . 2W/H , #ELS5d. KRHEZJG 1 h, H T
3.5% ;% ZANREE (10 mL-kg"), T LHE RS F
i E B KR M, 1500 remin™ B0 5 min 43 5 1017
56 °C/K ¥ K i 30 min, JFH 8 Bk 38 BR B, 43 2%, 435
FRic o 2s 1 I3 A = e i, T-80 °Crk4E
T ek 45 H o
23 40 M RE gR M A AN AS49 4 T A
100 U-mL"' %% % ,100 U-mL ' 5575 2, 10%FBS 1
DMEM 7E 37 °C 5% CO, [ 5/ F {5 3% . 44 i
K& 70%~80% F 0.25% Mk 2 (1 EF UEAT W 4k, in A 52
SR SR IL LAk, WFT 40 A0 B TR R AT A AR
YR B F% 400 255 340, FAb F % B0k K
AS549 4 L AT S5
2.4 CCK-8 7% I 7 21 He 3 1
- 100 -

j# 15F CCK-8 43 7

25 I3 RIS TR = 0 3 L 6T AS49 41 1 A A
HE . B A549 40 i L 5x10° 4~ /mL $£ T 96 1L
B, B AL 100 Lo 35 3% 00 15, 7 20 M 0 BE Ji5 52 56 20
R BIINA 10%, 15%,20%,25% ,30% B 1 £ = 1%
MLYE L 75 37°C 5% CO, 1 4 g 15 55 46 h 3 5l 35 5% 12,
24,48 ho BRJE WL 15 SR A B AL A CCK-8 ¥ 1l
10 pL, BRIRAGAE 3T °C Ak 5535 1 he JH B AR
XL 450 nm P K FRIOR G A4, LR ER 3K, it
BANMTE S =(A =4 0) / (Aoyz=A 511) ¥ 100%
2.5 TUNEL Il 20 ffL 5/ 7= ¥ A549 4t i 42 Fb 3]
A @ R (9 7S fL AR H | 15 5% 2k 7% 4 JE G B s, AR A
2.4 T00 T 7 1 R A e vk B RN 4 24 e TR) 9 ) T LA
IR R IR, 20% 25 LTS A 20% B & =g i i ,
Ay EE R A AL, A AT 4R R T = e 3 i
M, HHGLHEF 240, 4% Z BT HEET
[ 22 25 min, JC B B R £k 2% L (PBS) 2 Uk . B
J€ 7 BT 5 20 Ak 28 75 55 3% R o (] 4 M 43 A 1
A7 0 o7 P A BEE TR 100 L, IR TR E
20 min. $ TUNEL 58 & b #9377 1(TdT) A )
2(dUTP) 4% 1: 98 & , % 3] Bl N 7 w5 4 i, 37 °C i
A 2 h,PBS i ¥t Jo 7 B P9 i DAPT % W ikt 't = i
F 10 min, #ATE -, U1 T 2¢O0 U T AT
FEER AT 34T .

2.6 iF T ELBE LS ASA9 4N i L5 A 5 2.5 T
O Ay AL 2 8 AN R IR Y 3R S A
T A B 485 T G W L 4 °C I SE 2 b A 5 B 0 Wi 4
B B0 8 AT 0L 20 i A R TUTE B T RN, 1%
B0 2, PBS ¥k, 1% #% 12 0.1 mol-L"' PBS &
T EE2h HITHEN K, 285 )G, i
WU R ALY A, S B A WU S AR B S T B
BN MBI RAERIE

2.7 i A %P B 3B 3% (Western blot) K& Il mTOR,
Atgl3,Beclinl ,Atg5,LC3 HH KL 2.5 FJy
o 5 25 18 RIPA 24 W (hn A B& F I 461 751 )
PEALE AS49 40 i S B (1, FH BCA BR 1A 2t A I 591
A E A R R A A RS, B R AR 2
% () B, UK W T 28 SDS-PAGE BRI | FE L Ik , 56 7% 3|
PVDF [, JH 5% i JBi g 4 95 25 i 1 0] 2 he — P iiE
# ,mTOR i1k , Atg5, Atgl3, Beclinl, LC3, B-actin
(1:1000),4 °CHF R & . TBST % il F 78 I (4 4%
PR EVE3 W, BEIK S ming & T HUEE G, YRR, AL
2 ROCTE LGS R R O, ] Image T4 45 5
155007

2.8 Real-time PCR £ Il mTOR, Atgl3, Beclinl,
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Atg5 mRNA EK/KF #2500 F )ik a2
Ja , M E 6B 5 EZ-10 5 RNA /) i 38 st 7] & 48
UGS RNA, X RNA ik B2 K af B2 gk A7 4 i .
RevertAid ™47 — 4 cDNA & i 7] £ 4% RNA 2 %
S cDNA . 514 i I FE 4 7R AR YR A BR S ]
AT AL, WER 1. DL % 5k 5 19 ¢cDNA i BEdi ,
B-actin iy N2, £ PCRAY |- i A FastStart Universal
SYBR Green Master (Rox) ik 7| & X} 2% 3% A #F 17
PCR Y, i ] 24 33 mRNA BRI X R 5 4
*x1 5|¥F5

Tablel Sequence primers

514 F# 1

B-actin _L¥iF 5’ -CACCCAGCACAATGAAGATCAAGAT-3" 317
TS5 -CCAGTTTTTAAATCCTGAGTCAAGC-3'

mTOR |¥#5'-TCACATTACCCCCTTCACCAGT-3’ 231
i 5'-ATCAGCGAGTTCTTGCTATTCCT-3’

Atgl3  Li#5'-ATCAAACAGCAGTGAGGGACG-3’ 139
TiF 5'-AGCAAACATGGCAAAGGGTAT-3’

Atg5 [} 5'-AGTTTTGGGCCATCAATCGG-3' 132
T i 5'-CAGCCACAGGACGAAACAGC-3’

Beclinl 1% 5'-GAGCCATTTATTGAAACTCCTCG-3'

162
%5 -CCCAGTGACCTTCAGTCTTCG-3'

2.9 SiilsEd5Ek RAH SPSS 23.0 Bt AT 414y
e it R + s3RoR . Z4LE LR E T
2250 0T I Z ] LL B P A S AR AR ek B . P<
0.05 %R ZEFAGITFENL.

3 BR

3.0 B E = R i v LL e BE AR (% O 5
ASA9 UG M B K = e ¥ LT RE DL vk RO 1
B 2 ) 20 B M FL S S i AL Ee AR, AN T
W R = e v INTE WP RS TR . ik —
A0 2 B K =R LW T T AS49 20 A Y f 4k R
FRCR ] 3 — 25 43 B 1 A [a] B ] 2= 0 i) ik 22
(1C,,) , &5 R /R 7E 24 h 1€ E = Jg 37 ML i v] UL
W FE IR B 1C,, 043 B BEFE T 20% 1€ £ = 37 I G
A1 24 hAE N #E — 25 0F 5% 19 fie A ok B R 0 R ) )
22,3,

32 KEE=RHIMES AS4MMET- R 5
75 H ML 4 F e, 1 K =08 7 1078 241 00 T 40 B B
WERIN(P<0.01), WK 1,54,

3.3 KEZRGIMIE T B AS49 4 A 88 145 #4 19
S A5 N 25 A5 2 AS49 20 i 3 A )

X2 FHAHLEFMEEZLZZOLBEINASAOMBBE I
i (x+s,n=3)

Table 2  Effect of Qiyu Sanlong decoction(QYSL) medicated
serum on cell viability of A549 cells (x+s,n=3) %
- KB 20 it 3%
/% 12h 24h 48h
25 F ML 20 98.63+0.80 98.47+0.98  98.58+0.65
I E =R M 10 90.86+4.18 80.85+2.86  89.66+2.68

15 86.19+5.36  65.01+11.44 81.66+5.62

20 80.87+£6.51 43.04+1.17 79.59+6.48
25 67.55+£7.29 40.09+4.13 69.08+3.43
30 53.09+£7.16  37.59+4.99 59.87+4.28

£3 TEME20% KEE=RFHMFBH IC, MM (x+s,2=3)
Table 3  Effect of QYSL medicated serum on IC, values at

different time points (x+s,n=3)

i ] 1C,y/%

12h 35.59+2.13
24 h 20.78+1.35
48 h 41.85+3.10

DAPI

TUNEL

Merge

A B » C
A HALB S HITELL C £ =G yE 4l (& 2,3 )
E1 RBE=ZZMLEXTAS49MEAATHZMmM(TUNEL, x 100)
Fig. 1
(TUNEL, x 100)

Effect of QYSL medicated serum on cell apoptosis

THGEE 5 40 A K, B TE A LI, AT D AR AN B0 A%
20 M T 5 SR AR TE 4N 2 R A s RS D
A PN AT S22 BB SR HE B A AR 25 4 5 Ao 0 1 s T DL
TR, B AT 53 W00 5 Jmy 38 DX I P JoE ) R B
B R SEHE 5E B T Wb i [/ IMA L R e
T8 41 AS49 41 P A s M 5 A U2 I [ g/ AR
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F4 BEZRFMEI AS4OMBATRHRM (F+s,n=3)
Table 4 Effect of QYSL medicated serum on cell apoptosis (X+s,
n=3)

4151 B 5U% A T/ %
251 2.34:0.462
YNNG 20 12.76+3.474D
KE = Je g 20 56.55+2.3352

52 A4 i DP<0.01; 5 45 (L 41 LL B 2P<0.01( £ 6
)

I W /NS 2, ) L 5 WV AR AR A
HNEHERAAEES . WE2,

3.4 R E =R I XT AS49 418 mTOR, Atgl3,
Beclinl,Atg5 mRNA EikHyEm 52 FA LK,

R5 EEZRFMBIT A549 4 mTOR, Atgl3, Beclinl, Atg5 mRNA Rix

B2 MNERE=LiH3 AS49 BIBBHEEMEZI(HE, x 5000)
Fig. 2  Effect of QYSL on ultrastructure of A549 cells
(TEM, x 5 000)

25 1ML 75 4 mTOR mRNA 2 1k I 5 &% (P<0.05) ;
52 A MmEHE, £E =k E4H mTOR
mRNA 1Y 3 i5 1] & [# ik (P<0.01) , Atgl3, Beclinl,
AtgS5 mRNA 3% ik K °F ¥ W 3 J+ & (P<0.01) .
WEs,

Y80 (X+s,n=3)

Table 5 Effect of QYSL medicated serum on mRNA expressions of mTOR, Atgl3, Beclinl, Atg5 (x+s5,n=3)

4151 BT 5% mTOR Atgl3 Beclinl Atg5
2 0.990+0.017 1.016+0.014 1.049+0.035 0.99+0.017
25 ML 20 0.758+0.094" 1.035+0.067 1.275+0.013 1.094+0.032
KE = e imig 20 0.307+0.049% 1.669+0.102% 1.611=0.023% 1.545+0.272%

W52 ALV P<0.055 528 (I 41 1 2 P<0.01,

3.5 KL =RFMiES AS4941fi mTOR, Atgl3,
Beclinl, Atg5, LC3EH H/KFREMEN S5 H
M5 4 3, B = e 1 7E 41 mTOR & 1 £k

K6 EE=RHMFX A549 ZHH mTOR, Atgl3, Beclinl, Atg5, LC3 EHERIX

AR (P<0.01) , Atgl3, Beclinl, Atg5,LC3 1 /LC3
I A RIXKFEY R ET & (P<001) . WL FE
6,% 3,

G50 (¥+s,n=3)

Table 6 Effect of QYSL medicated serum on expressions of mTOR, Atg13, Beclinl, Atg5 and LC3 (x+s,n=3)

2050 IRFIY 0% mTOR/B-actin Atg13/B-actin Beclinl/B-actin Atg5/B-actin LC3I/LC3 1

ZEH 1.017£0.017 0.369+0.008 0.598+0.001 0.13620.006 0.923+0.015

25 LT 20 0.822+0.007 0.426+0.003 0.633+0.013 0.240+0.012 1.174£0.016

EE =G 20 0.637£0.003% 0.5910.006) 0.802+0.015% 0.401+0.0212 3.809:0.0422)

nTor D G S 2390 4 ik

- _— A 1 AT S L o B
Wi ANCHEZR ) H il Z FH, 44 FL R BE oo Wi 1%, &
Beclinl - a— 52D i 2 " CHMIE BE 5 ) T 25 T R WU B o B B o A
Atgs | — . 200 AR TR B IE 5 M A R R R b 0 1
e — FH RO R A I B A T A2 5 A L B
LCHI e e s 0/14 D2 R R I R R (PHE L) & A
PR ——— L R ATGE O R VA R ) g 4

A B C

B3 EEZ=Li7NEER AS49 40 i mTOR, Atgl3, Beclinl,
Atg5, LC3EBRIERK
Fig. 3 Electrophoresis of QYSL medicated serum on expressions

of mTOR, Atgl3, Beclinl, AtgS and LC3
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BL, IE B A S B BH 22 6, B S
Z, #E— AR T RS A I ER T
WL AR B AR ZE, SWLA 06 S 254 5% o X il 98
W MLPLE T E = e g, O v B R A 25 R, e 25 R
BEPURE LN 2 KR e R RE T A TS Il
HES AN B2y 5 A8 i T I B LR I AR
FEA B 1M AT A I AR R R R U AR 25 L, B AT R
BFF AE e, S £ 24, 11 DL Ak i il 30 T i 285 oA il
%7 28 AR B LAAN IE I AR ALY A 75 B DAL
R ENAM CEREM IR Z T, wriiG
PRI 5% UE 52 86 £ = T8 7 BB 05 w035 A8 I AR TE IR, XoF
e NSCLC ik fa s A7 — & EH L JF B 5 T 1
B ) B IE B P, i — 25 8 3 R e B
Jed ) BRI FT , WA AR AL+ oy B

A s S0 R E = ki B A A
IR MR F Y Oy i — 25 03I 1 E = e T T
B, AR AIF 5 G A A1 S 5 R 52 25 & U e 8 il
AS49 24 0 Fry 3 T A5 3 0 3 sk X R 4 i A O
SE R WSS B SE R BB K R LT 41 AS49 4
JiL P AT DA 22 B MR B LN 2R, U B R
e RENS 15 ASAO A K A AL BRI, R SE
5 B 7E AN K S AF 58 B K = e 1% T T A549 41 i
J& X} mTOR/Beclin1/LC3 15 5 il S 73 7 Rk 1Y 3%
M, BR B G T R A0 IR R AR @ omE R Bk T
Bl

F 5 2 A0 i A7 B 45 R D 0 i A R AR AT A
AT DL K Bsf i 2 R 43 il A2 400 00 A2 ) R 43 sl 2 g
77 A T 4 B B KT BE R 5T, DA T DR A 200 i AR
BgaE v . A W A R S A g E A G, 0 i
i FLR A O S A . A R R
SiE 1 & A LT R R 25 PR VR T B R B O VE
PR, A W2 2 — AW T 1 B0 4
AT S R LA N G &R, — 7 TFE IR R
Y M, B AT UM RS R A s — i, — BLUR
Az R A A, 1 W AT AR 2 b R A R RTIR T 24 . B
o Bk 22 AF 98 F B, 1 A M g 1 & BIL R R —
FEMVE . mTOR & —F 22 SR /75 2 R 2 11 ¥ g
P SR V845 40 B A A B 5 R R O£ S 38 Y
A 20 A W B B B i G BT R, R AR
PRV A W & AERY AT T Atg13 SEELRT F Y
B i) P8 T, DO A A AR AR R 5 K
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