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Effect of Qingzao Jiufeitang on Protein Expression Related to Autophagy Initiation in
Lung Cancer Cells Through AMPK inhibition

ZHANG Han-shun, YU Gong, LIU Cheng, XIE Bin’
(Jiangxi University of Chinese Medicine, Nanchang 330004, China)

[Abstract] Objective: To observe the effects of Qingzao Jiufeitang on the expression of adenosine 5'-
monophosphate (AMP) -activated protein kinase (AMPK) , mammalian target of rapamycin (mTOR) , and
UNC-51-like kinase 1 (ULK1) in lung cancer cells after the application of AMPK inhibitor (compound C).
Method: Male C57BL/6J mice were randomly divided into a model group, a cyclophosphamide (CTX) group
(50 mg-kg'), a Qingzao Jiufeitang group (11 g-kg'), an AMPK inhibitor group (10 mg-kg"), and a Qingzao
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Jiufeitang combined with AMPK inhibitor group (combination group) (11 g-kg'+10 mg-kg"'). Lewis lung
cancer cells were subcutaneously injected into the right axilla to induce a tumor-bearing model. 24 hours after
modeling, the mice in the CTX group were intraperitoneally injected once every other day for seven times in
total. The mice in the AMPK inhibitor group and the combination group received intraperitoneal injection of
compound C, once a day for 14 days. The mice in the Qingzao Jiufeitang group and the combination group were
administered orally at the set dose for 14 days before and after modeling. At the end of the experiment, the mice
in each group were sacrificed. The tumor-bearing tissues were collected, and the tumor weight of each group was
counted. Transmission electron microscopy (TEM) was used to observe the formation of autolysosomes in lung
cancer tissues of each group. Western blot was used to detect the protein expression of AMPK, phosphorylated
AMPK (p-AMPK), mTOR, phosphorylated mTOR (p-mTOR), ULK1, phosphorylated ULK1 (p-ULK1),
microtubule-associated protein 1 light chain 3B (LC3B), and p62. Hematoxylin-eosin (HE) staining was used
to observe the pathological changes of lung cancer in each group. Result: Compared with the model group, the
Qingzao Jiufeitang group showed decreased tumor weight (P<0.01), the formation of autolysosomes under the
electron microscope, increased protein expression of p-AMPK, p-ULKI1, LC3B, LC3B-1I , and p-AMPK/
AMPK, p-ULKI1/ULKI1, and LC3B- I /LC3B- I ratios (P<0.01, P<0.05), and reduced protein expression of p-
mTOR, p62, and p-mTOR/mTOR ratio (P<0.05). Compared with the Qingzao Jiufeitang group, the
combination group showed no autolysosomes formation under the electron microscope, decreased protein
expression of p-AMPK, p-ULKI1, LC3B, LC3B-1I , and p-AMPK/AMPK, p-ULKI1/ULKI1, LC3B-II/LC3B-
I ratios (P<0.05, P<0.01), and increased p62 protein expression (P<0.05). HE staining results showed that
the pathological changes of lung cancer tissues in the groups with drug intervention were improved compared
with those in the model group. Conclusion: Qingzao Jiufeitang can promote the elevation of LC3B- Il and
decrease the expression of p62 protein, thus inducing autophagy. The mechanism of autophagy initiation may be
achieved by the AMPK/ULK1 pathway instead of the mediation by the AMPK/mTOR/ULK1 pathway.
[Keywords] adenosine 5’-monophosphate (AMP) -activated protein kinase (AMPK) ; Qingzao

Jiufeitang; lung cancer; proteins related to autophagy initiation
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Table 1 Effect of Qingzao Jiufeitang on tumor quality of Lewis

loaded mice (X£s,n=10)
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TE S A ] ) 11+0.01 0.587+0.130"29

W SRR AV P<0.01; 5 CTX 4 L ¥ P<0.01; 5 AMPK
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Fig.1 Effect of Qingzao Jiufeitang on pathological changes of lung cancer tissues in Lewis mice (HE, x200)

A. BEEIZ B, CTX 41 C. WM 41 s D. AMPK M IR 20 B. W4 4040 i 50 28 (18 2~5 7))
B2 iR RO % T 7 Lewis /)y R BT /8 40 40 B MR BB K AE RIS B BT HLBE, <2 550)

Fig. 2 Effect of Qingzao Jiufeitang on autophagolysosome formation in lung cancer tissues of Lewis mice (TEM, x2 550)
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F2 FRBAIHI T Lewis /N Rl fE 4 R AMPK, p-AMPK, mTOR, p-mTOR & H & %X p-mTOR/mTOR, p-AMPK/AMPK B &1 (X+s,
n=3)
Table 2 Effect of Qingzao Jiufeitang on AMPK, p-AMPK, mTOR, p-mTOR protein expression and p-mTOR/mTOR, p-AMPK/AMPK

ratio in lung cancer tissues of Lewis mice (x£s,n=3)

4 51 Fl4k/g-kg' AMPK/GAPDH  p-AMPK/GAPDH p-AMPK/AMPK mTOR/GAPDH p-mTOR/GAPDH p-mTOR/mTOR
H A 1.164+0.300 0.234+0.066 0.206+0.054 0.863+0.161  0.739+0.054 0.869+0.103
CTX 0.025 1.102+0.307 0.652+0.103% 0.629+0.214% 0.822+0.122  0.326%0.046% 0.402+0.076%
T R R 11 1.137£0.116 0.461+0.048>9 0.411£0.087"  0.906£0.100  0.407+0.088" 0.454+0.123%
AMPK #1711 51 0.01 1.257+0.426 0.114+0.023"*%  0.093+0.011*®  0.936+0.128  0.756+0.233*>  0.800+0.195*°
WA 11+0.01 1.277+0.427 0.197+0.055%¢ 0.158+0.028"*>  0.819+0.107  0.528+0.121 0.640+0.073"%

T SBOALHHE U P<0.05,7 P<0.01; 5 CTX AL ILHL  P<0.05, P<0.01; 55 74 JUl % 41 L 5 > P<0.05,°P<0.01

W/ B p-ULK 1 #E A 3% 35 fil p-ULK1/ULK 1 ¥ 8.
ZTHE (P<0.01) ;5 CTX 4 He %, AMPK 10 il 71 40
FIUT K 4 40 390 2 p-ULK 1 4 1 %8 34 Ml p-ULK 1/

APC - 0

PAMPK e SR SR L. B8 62kDa ULK 1 ¥ 5 2 B A% (P<0.01) , 15 i % 41 p-ULK 1/
ULK 1 &I (P<0.05) ; 5 3 1 Ol 17 41 e %8, AMPK
mTOR W S . S e 250 kD: 003 ) 2HL AT R ) 5 2 p-ULK L 25 [ 2% 35 A

p-ULK1/ULK1 ¥ B & B ik (P<0.05, P<0.01) . UL
p-mTOR MR SN SN S e 239 kDa Kl4.23,

ULKD W S S R e 150 kDa

A B C D E p-ULKI & & S s o= 150 kDa
Bl 3 &% 4% 4E A 7 Lewis /)y R B 8 45 21 AMPK, p-AMPK,
mTOR,p-mTOR & [ B ik GAPDH [ M . S S - 7 0
Fig. 3 Electrophoresis of Qingzao Jiufeitang on AMPK,
p-AMPK, mTOR and p-mTOR protein in lung cancer tissues of A B C D E

Lewis mice 4 FEIRRCAH S E B Lewis /s R A8 44 41 ULK1 70 p-ULK1 &

B Rk
QWi i SRR -
3.5 XT{EI Lewis /J\ Eﬂﬂfﬁﬂ,ﬂ > ULKI ﬂj p ULKI % Fig. 4 Electrophoresis of Qingzao Jiufeitang on ULKI1 and

El %:Z ik E,‘J ?ﬁ ﬂﬂ 5 7’% B2 b iﬁz ,CTX 2 s /jﬁa 'Eé *ﬁ Hfﬁ p-ULKI1 protein in lung cancer tissues of Lewis mice

F3 HRMAHIE Lewis /MR ATE AR ULKI1 0 p-ULK1 E B RiE K p-ULKI/ULKL M0 (5+s5,n=3)
Table 3 Effect of Qingzao Jiufeitang on ULKI1, p-ULKI1 protein expression and p-ULK1/ULK1 in lung cancer tissues of Lewis

mice (X+s5,n=3)

21 51 Fl /g kg ULK1/GAPDH p-ULK1/GAPDH p-ULK1/ULK1
LT 0.530+0.106 0.091+0.024 0.171+0.021
CTX 0.025 0.519+0.121 0.285+0.072" 0.556+0.115"
TR 11 0.553+0.071 0.213+0.043" 0.395+0.121"%
AMPK i1 i 71 0.01 0.555+0.100 0.073+£0.013°"> 0.138+0.046°>
TH A ) 5 11+0.01 0.584+0.074 0.108+0.033%% 0.182+0.034°"%

TE SR A Y P<0.0155 CTX 0 He 2 P<0.05,7 P<0.01 ;5 35 S i 37 20 Lt 5 ¥ P<0.05, 7 P<0.01

3.6 XTfaf Lewis /N B4R LC3B-1 ,LC3B-11, LC3B- I /LC3B- I ¥ F+ & (P<0.05, P<0.01) ,p62 &

LC3B Ml p62 fE (LK  SHAI4 i, CTX 1 4% 3K B AR (P<0.01) , AMPK 11 i 71 41 LC3B- [ &

ZH F T B % 41 LC3B- 11 ,LC3B & £ ik & & 3K B IR (P<0.05) , 75 8 Jin 9 1 57 21 LC3B- 11/
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LC3B- I 7+ & (P<0.01); 5 CTX 41 Lh # , AMPK 1}
il 700 2H 3 K o B ) ) 26 LC3B- 1 ,LC3B- 1T,
LC3B #H H & XK (P<0.01) , AMPK 4l il 7] 41 p62
135 FFE (P<0.01),LC3B- 11 /LC3B- | Bk (P<
0.05) ; 55 ¥ 1 i 7 241 1L 8¢, AMPK 4110 ] 59 40 F 3
FE M F 2 LC3B- 11, LC3B K 4 F ik R (P<

0.05,P<0.01),p62 & 1 ik F+ 7 (P<0.05, P<0.01) ,
AMPK #ll il 57 244 LC3B- 1 % H # ik fil LC3B- 11/
LC3B- | HJFE(K (P<0.05) ;5 AMPK il 57 4 L %,
T8 1 0 3 0 7 20 LC3B- 11 4K 1 % ik M LC3B- 11/
LC3B- I ¥ 7} & (P<0.05) , p62 1 1 2 1k B % (P<
0.05). WLzK4,Kl 5,

R4 BERYAFXE Lewis/NRBHEHAL LC3B-1 ,LC3B-11 ,LC3BF p62 EHKRAE K LC3B-N/LC3B- | HIRIH (x£s,n=3)
Table 4 Effect of Qingzao Jiufeitang on LC3B- [ , LC3B- 1l , LC3B and p62 protein expression and LC3B- [ /LC3B- | in lung cancer

tissues of Lewis mice (x+s,n=3)

4151 Hl4t/g-kg' LC3B-1/GAPDH  LC3B-Il/GAPDH LC3B/GAPDH LC3B-11/LC3B- 1 p62/GAPDH
R Y 0.076+0.018 0.041+0.009 0.117+0.019 0.561+0.168 0.439+0.103
CTX 0.025 0.097+0.017 0.129+0.025% 0.226+0.035% 1.350+0.296” 0.151%0.053%
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TE ARSI i ) 0.052+0.010" 0.068+0.013*>"7 0.120+£0.019*> 1.322+0.268*" 0.284+0.072%7

T AR AH H A U P<0.05,2 P<0.01; 5 CTX 4 H % Y P<0.05,YP<0.01; 5 i B HUW 7 40 1 %5 ) P<0.05, 9 P<0.01; 5 AMPK )1 1 71 20 H

11+0.01

%7 P<0.05,
LC3B-1 | — - 16 kDa
LRI e .- e 14 kDa
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Fig. 5 Electrophoresis of Qingzao Jiufeitang on LC3B- | , LC3B- I

and p62 protein in lung cancer tissues of Lewis mice
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