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Effect of Yiqi Fuzheng Jiedu Decoction on Autophagy and Growth of A549 Cells:
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[Abstract] Objective: To investigate the effect and mechanism of Yiqi Fuzheng Jiedu decoction

(YQFZJIDD) on autophagy and growth of A549 cells. Method: A549 cells were intervened with YQFZJDD-
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containing serum prepared in advance. The levels of microtubule-associated protein 1 light chain 3 (LC3) ,
homologue of yeast autophagy-related gene 6 (Beclinl) , p62, p53, adenosine 5'-monophosphate-activated
protein kinase (AMPK) , phosphorylated AMPK (p-AMPK), mammalian target of rapamycin (mTOR) , and
phosphorylated mTOR (p-mTOR) were detected by Western blot assay, and microtubule-associated protein 1A/
1B light chain 3B (MAPILC3B) by immunofluorescence (IF) assay. The proliferation, invasion, and
senescence of A549 cells were separately measured by 5-ethynyl-2'-deoxyuridine (EDU) staining, Transwell
assay, and QB -galactosidase staining. In the presence of autophagy inhibitor 3-methyladenine (3-MA,
5 mmol-L") , the cells were divided into the 10% fetal bovine serum (blank) group, 10% control serum
(control) group, low-, medium-, and high-dose 10% YQFZJDD-containing serum groups, and high-dose 10%
YQFZJDD-containing serum + 3-MA group, followed by the measurement of A549 cell proliferation, invasion,
and senescence. In the adoption of p53 inhibitor Pifithrin-o (PFT-a, 10 pmol-L™"), the cells were divided into
the control group, PFT-a group, high-dose YQFZJDD-containing serum group, and high-dose YQFZJDD-
containing serum + PFT-a group. Then the LC3-1I and Beclinl expression, MAPILC3B fluorescence intensity,
as well as A549 cell proliferation, invasion and senescence were determined. Result: Compared with the blank
group and control group, YQFZJDD-containing serum at the medium and high doses up-regulated the protein
expression levels of LC3-1I and Beclinl in A549 cells after 48-h intervention in a dose-dependent manner ( P<
0.01). Besides, YQFZJDD-containing serum at the low-, medium-, and high-doses down-regulated p62 and
p-mTOR/mTOR expression (P<0.05, P<0.01), elevated p53 and p-AMPK/AMPK (P<0.01), decreased the
number of proliferative and invasive cells, increased the number of senescent cells (P<0.01), and enhanced the
IF intensity of MAPILC3B, with the optimal effect observed in the high-dose YQFZJDD-containing serum
group (P<0.01). Compared with the high-dose YQFZJDD-containing serum group, the high-dose YQFZJDD-
containing serum + 3-MA group and high-dose YQFZJDD-containing serum + PFT- a group exhibited
significantly increased proliferative and invasive cells but decreased senescent cells (P<0.05, P<0.01).
Meanwhile, the IF intensity of MAPILC3B in the high-dose YQFZJDD-containing serum + PFT-a group was
weakened and the LC3- II and Beclinl protein expression levels declined (P<0.05, P<0.01). Conclusion:
YQFZJDD promotes the autophagy of A549 cells through the p53/AMPK signaling pathway to inhibit their
proliferation, invasion and migration but accelerate senescence, thus playing a crucial role in inhibiting the
progression of lung cancer.

[Keywords] Yiqi Fuzheng Jiedu decoction (YQFZJDD) ; A549 cells; autophagy; p53/adenosine
monophosphate-activated protein kinase (AMPK) signaling pathway
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Fig. 1 Yiqi Fuzheng Jiedu decoction regulates autophagy

through pS3/AMPK signaling pathway
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Table 1 Effect of Yiqi Fuzheng Jiedu decoction-containing serum on expression of autophagy related proteins in A549 cells (x+s,n=3)
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Fig. 2 Electrophoresis of Yiqi Fuzheng Jiedu decoction-
containing serum on expression of autophagy related proteins in

A549 cells
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Fig. 3 Effect of Yiqi Fuzheng Jiedu decoction-containing serum on expression of protein MAPI1LC3B in A549 cells(IF, x200)

F2 HEKEBBZRAMBFI AS49 M H p53, AMPK BB EBRIZHHM (f+s,n=3)
Table 2 Effect of Yiqi Fuzheng Jiedu decoction-containing serum on expression of p5S3/AMPK pathway proteins in A549 cells (x+s,7=3)
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(P<0.01); 5 & KPR IE i 75 17 2 7 B 4 LA, 28 SUHK
ERSE7 &S A E+PFT-a 41 Ay LC3- 11, Beclinl 25
KB 2 AR (P<0.05) o Ui BH PFT-o AT 98 55 5 4k
TE A N A M B v 75 AR L 30 p53 ot 4 AUEk
IF fiff 25 7 (2 F 200 L s g 1 P A S . W3R 4, T8,

A ZFHYA ;B IEW4 ;C~E. ti AR EMB IR P EHEAF BRREMEEH3-MAH (K 6,7H)
El5 #mSIKEMETFHRHMBEI A549 4R HEEAE ST (EDU, x200)
Fig. 5 Electrophoresis of Yiqi Fuzheng Jiedu decoction-containing serum on proliferation of A549 cells (EDU, x200)

£3 HEKEMRBZFSHMBEX AS49MILE B . TZKENEME (£
Table 3 Effect of Yiqi Fuzheng Jiedu decoction-containing serum on proliferation, invasion and senescence of A549 cells (x£s) A
a1 o i 5H 40 P A 2% 40 L 2 R 116
(n=4) (n=6) (n=4)
2 H 10% Jifi 2F 1l 5 21.00+3.37 139.00+£22.39 64.50+6.56
151 10% 1E % Il 7% 19.25+2.50 142.17+10.94 49.50+8.89
AR R B 10% 1% 5] 5t 75 25 1l 10.25+2.22"% 102.00+18.27"% 111.75+11.41"%
10% ) ek 7 24 1l 37 9.25+2.22"% 55.50+£17.74"% 169.50+£14.62"2
10% 75 7 25 25 24 1L 7 4.75+0.96"% 38.17+7.68"% 239.50+£13.96"?
#ARIE M A+3-MA  10% &5 745 25 M35 +5 mmol - L™ 12.00+2.16"%9 94.83+17.23"29 108.00+£9.35"2:9

E: 52 HAH LR

3.6 PFT-a+%i AR IE MR 1A 245 11035 X MAPILC3B
LKW  5IEW 4 i, PFT-a
MAPILC3B 3 1 5 9 6 06 JBE 2 5 R Ge it 7 i &

.70.

$VP<0.01; 5 1F # 41t 4

21 40 M P

FPP<0.01; 5 28 Ak I iR 5 v M k4 g2 P<0.01

H5EHEH,PFT-ad b, s K IEM T & F &=
4, 25 R PRIE MR 75 17 5 77 B +PFT-o 41 A9 0 58 50 G 5%
¥, S ERREMBEZ RSN EHELK, %R
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Ele6 #EHKEMETFEHMBEX AS49 AAHEZEEHBIEME(L5 ML, x200)

Fig. 6 Electrophoresis of Yiqi Fuzheng Jiedu decoction-containing serum on invasion of A549 cells (crystal violet, x200)

&7

HRKEMSIZ ST MBI AS49 A E = F 7k F B0 ( B-F FLRHFE , x200)

Fig. 7 Electrophoresis of Yiqi Fuzheng Jiedu decoction-containing serum on senescence of A549 cells ( 3-galactosidase, x200)

®4 HEREERSFEHMBENT AS49MAEF LC3-1 #1 Beclinl RIXHHM (X+s,n=3)

Table 4 Effect of Yiqi Fuzheng Jiedu decoction-containing serum on expression of proteins LC3-1 and Beclinl in A549 cells (x+s5,7=3)

215 e i LC3-1I /B-actin Beclinl/B-actin
PFT-a 10% IE % M1 +10 pmol-L™! 0.96+0.09 1.09+0.17
AR E RS 10% = 71 45 2 24 1L 3 1.7940.12"2 1.98+0.42"%
fii IR IE MR 75 % +PFT-a 10% #5571 5t 2 24 (L35 +10 pmol L™ 1.4240.06" > 1.47+0.14%

0B IE W 4L (AR R 1 5 IR % 41 A VP<0.01; 15 PFT-a 21 L %5 2 P<0.01; 5 5 S8k 1E R 75 17 e 70 B 20 L 4% P<0.05,% P<0.01,

LC3I 16 kDa
LC3II 14 kDa
Beclin-1 60 kDa
B-actin |- 42kDa

A. IEH 41 ;B. PFT-a 4l ;C. 258 IR IEM 8% 41 ; D. 28 Ik IF 1 5
i +PFT-a 20 (14 9~12 [ )

8 BEKEMBTFSAMBIEAASOEMED LC3-1
Beclinl 33X B ik

Fig. 8 Electrophoresis of Yiqi Fuzheng Jiedu decoction-
containing serum on expression of proteins LC3- Il and Beclinl in

A549 cells

B E 7517 5 1 1 +PFT-o 41 20 JYE 19 90 9258 5% 5% 3R JBE
B . Ul B R R S 2 I AT AR UE AS49 41 it
MAPILC3B # H &k , H H AR JE 300 BE 9 PFT-« Ik

55 , 42 7 BHLWT pS3 8 % 3 1 £ 4K IF i 75 1 % 40
AR BEME R . WL 9.

3.7 PFT-a Fl £ 4K 1E M 35 1 & 245 1 %5 X A549 4
Modh g A28 AR A 2 HIERE AL
A, PFT-a 41 " AS49 41 ff Y 38 5 B B 38 £ (P<
0.01),t TR IEMEHE T @ A /4 SR IEWHET
e 1) i +PFT-o 41 Hf 40 i 38 58 %0 & 10 3% ol 2D (P<
0.01) ; 55 £ 4K 1E fif 75 1 &5 R0 L 4 U, 2 RUHROE
fiff % 1 = ¥ B +PFT-o 41 1Y 386 5 AN L 20 B B £ (P<
0.05). WLz&s5,Kl 10,

SIEH 4, PFT-a 41 L3, 25 SR 1F M 55 1 5 771
A 4 SRIE R R A PFT-a A R AR 22 1
20 g K 2 s (P<0.01) 3 5 2 K IEMR 2
A L3t SER TE A% 35 17 5 R B +PFT-a K A 7

x5 BRKEBSFIHMBEN ASOMAEILEE BE RERNHUEIN Gy

Table 5 Effect of Yiqi Fuzheng Jiedu decoction-containing serum on proliferation, invasion and senescence of A549 cells (x£s) i
151 e e i%%ﬁf’& 1%%:132’%& ﬁfﬁf%ﬂt
EH 10% 1E % 1L 18.50+2.65 140.83+17.02 67.00+14.77
PFT-a 10% 1E % Il 7% +PFT-e( 10 wmol-L™") 25.50+2.08" 147.17+11.99 56.00+17.00
fii AR IE R 10% 7 77 45t 25 24 1MLV 4.75%1.50"% 51.67+10.71"2 190.75+31.98"%
fE IR IEM A +PFT-a 10% i 570 1 & 25 1L 3% +PFT-a (10 pwmol-L™) 9.25+2.06"%% 84.33+12.34"29 144.75+5.91"29

HE HIEH A A VP<0.01;45 PFT-a 4 4 Y P<0.01 ;-5 & 37l 4 e ' P<0.05, 4 P<0.01

<71 -
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9 BSHKEBBFHAHMEN AS49EMEEQ MAPILC3IBHIFRIL(IF, x400)
Fig. 9 Electrophoresis of Yiqi Fuzheng Jiedu decoction-containing serum on MAP1LC3B in A549 cells detected by IF assay (IF, x400)
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10 #HSKEMBF S MBEXT AS49 40 R B B M0 (EDU, x200)
Fig. 10 Electrophoresis of Yiqi Fuzheng Jiedu decoction-containing serum on detect proliferation of A549 cells (EDU, x200)

EHHBBHBEEN 2, ERASI R L (P<
0.01), WK 11,35,

WA, S IEH 4, PFT-a 41 L8, 25 S PR IE Mt
R A 55 AR IE R 3 R m+PFT-a 41 &
A R ) A R B R 3 T (P<0.01) 5 5 25 KR OE
fif B e N A LR, 4R RER IE R B R i+
PFT-o i A5 56 32 119 4 45 B 32 ik 20 (P<0.05) . UL &
12,45, R 5 AR E M 257 v] 38 of )8 4% p5s3 M
Tl AS49 A i34 8 228 . 2K, H PFT-a AJ i
55 25 PR OF % 35 % % AS49 40 B B 45 2% il 1 7
A5CINE B 240 L 2 (A AR SR B0
4 itig

it 958 2 i R AH DG FE T 1 1 2 R I, 2020 4F 4 3K
L9 220 J1 58 2 it 95 A 12 0 49 A 180 T fii R AE TR

. ‘72 .

1], K R FEFNFET 203 0 11.4%,18.0% , i 4 41 2%
28T P & R RN TS A A =, 11 31 2040
A AR 1 98 E s 0135 2 840 J3 1, L 2020 4 38 i
47% , B G RT UL e B VA T I R Pk
i R AR IR YT R T D R AR TR R P
= 2 BRI TN S, Bl 96 0 35k A B M T R R S e 4
FE T IE ST e, S 58 2 B RN, IEAUR 2
SEIRRE KA R TR AR A DXL T i B PN R O BRI
HHE (EHFNLE- R )m Mz, L0
HE Bl AR 200, B R IESOR SR T S BT,
Rt A P, AL T VR R AN AT SO BH K R
P9 AR BEL T Il 4, AR AR AU RSl Il L AR H A fk
PO FE A BT, R SE T L, B WL O K e RS
P, AR SRR IE MR, AR A



5527 56 22 ) HESXBARFRE Vol. 27,No. 22
20214E 11 A Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2021

C D
Bl #SKEMBFLAHMBEN ASOBABMNEEE SN
(Hidh %8, x200)
Fig. 11 Electrophoresis of Yiqi Fuzheng Jiedu decoction-

containing serum on invasion of A549 cells (crystal violet, x200)

E12 #HSKEMSFRHMBENEQN ASI9 M ZKFRH N
(B-FFLHEF A, x200)
Fig. 12 Electrophoresis of Yiqi Fuzheng Jiedu decoction-containing

serum on senescence of A549 cells ( 3-galactosidase, x200)
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638 o R R TR I [ B A RS A e
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T 7K i R B 53 41, Beclind J2 18715 H W 53 72 79
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AT 2 2 o JEE B . A F9E & B, 7E NSCLC &
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