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[ Abstract]
lipopolysaccharides (LPS) -induced autophagy in human bronchial airway epithelial cells (16HBE) via the

Objective: To investigate the effect of Mashao Pingchuan decoction (MSPC) on
phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt)/mammalian target of rapamycin (mTOR)
signaling pathway. Method: 16HBE cells were selected for the study, and cell counting kit-8 (CCK-8) was
used to detect the activity of of LPS-induced 16HBE cells and the effect of MSPC-containing serum on the cells.
Suitable LPS-induced 16HBE cells were screened by the CCK-8 method, and the content of tumor necrosis
factor-a (TNF-a) was measured to identify the established model. And MSPC-containing serum was prepared.
The cells were divided into normal group, LPS group, LPS+MSPC group, LY294002+LPS group and
LY294002+LPS+MSPC group. Transmission electron microscopy was performed to observe the changes in
autophagic vesicles and ultrastructure of the cells. Western blot was performed to detect the protein expressions of
PI3K, phosphorylated PI3K (p-PI3K) , Akt, phosphorylated Akt (p-Akt) , mTOR, phosphorylated mTOR
(p-mTOR) and microtubule-associated protein 1 light chain 3B (LC3B), and enzyme-linked immunosorbent
IL-6, TNF-«
LPS inhibited the 16HBE cells in a dose-dependent manner. Compared

assay (ELISA) was used to detect the expressions of inflammatory factors interleukin-5 (IL-5),
and IL-10 in the five groups. Result:
with the normal group, the LPS group (150 mg-L" of LPS) increased the expression of pro-inflammatory factor
TNF-a after 24 h of treatment (P<0.05) and facilitated the autophagosome formation, and MSPC-containing
serum exerted a concentration-dependent promotion effect on the 16HBE cells, inhibited the autophagy to a
certain degree and enhanced the cell status. Western blot revealed that the protein expressions of p-PI3K, p-Akt
and p-mTOR in the model group were lower (P<0.05) and the protein expression of LC3B was higher (P<0.01)
than those in the normal group. Compared with the conditions in the LPS group, the protein expressions of
p-PI3K, p-Akt and p-mTOR in the LPS+MSPC group were elevated (P<0.05) and that of LC3B was reduced
(P<0.05). Compared with the LPS+LY294002 group, the LY294002+LPS+MSCP group had up-regulated
protein expressions of p-PI3K, p-Akt and p-mTOR (P<0.05) and down-regulated protein expression of LC3B
(P<0.05). ELISA showed that the LPS group had higher levels of IL-5, IL-6, TNF-a and IL-10 than the normal
group, while the levels of TNF-a, IL-6 and IL-8 were decreased (P<0.01) and the level of IL-10 was increased
(P<0.01) after treatment with MSCP. Conclusion: MSCP may lower the LPS-induced autophagy in 16HBE
cells and improve the inflammatory response through activating the PI3K/Akt/mTOR signaling pathway.
[Keywords] asthma; autophagy; phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt)/

mammalian target of rapamycin (mTOR ) ; Mashao Pingchuan decoction; airway inflammation
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FHRUXE 5 19 52 W), F 98 BR 251 Wit 37 0T 12 e [ 5 11
S0 KU AE AL
1 ##
1.1 ZhY S5 4M 15 S g FE A SD K EL 40
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e RO B R, B IR AE (2242) °C L, 1B E (50£2)%, A
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AHUCM-rats-2021021) . 16HBE 4l il #% W4 { |- g
TR A BRAF
1.2 259 50 BRATF Wi 7 i R B 10 g 4
3g T g IR 12 g LR 9 gL SURZG WL L,
W T 2 0 s 24 KA 5 — B i s B b 2 g, TR 24 0K
F HT I B e A B M E Y O GE A . LPS (R
Sigma 2\ # , #t 5 0455310556) ; i3 2F 1ML 37 . 0.25% ik
it ( 35 & Gibeo 24wl , 41t 5 733 i 10270-106 ,25200-
072) ; DMEM ( = 8% ) 5% 7# 3 ( 32 [# Hyclone /A & , it
5 AG29637393) ; W i £k 2% vh i (PBS, Jb 5t %€ 4k /K
YR A BRA A LS GP2107007) ; # -BE 8 R IA
WL, BlgE A REYHEARARAA,HS
C0222) ; PIBK M 1 71 (LY294002, 24 [# Selleck A A ,
it 5 S110504) ; 4 g 15 58 55 1% M K I -8 (CCK-8, 3
[ AbMole 23 7 , it 5 M4839) ; N 2 Hi 1k B- Wl 3 &
F (B-actin) (I FE /D AR BRE A (1) G 1L FE 4T
B 1gG (b5t A2 4 W A ) HORAT BR A W) L 45 53 53
4 19C10509.140193,202700514) ; PI3K/Akt/mTOR
5 5 3 & HH ¢ 5 1 PI3K . B 2 1k (p) -PI3K . Akt
p-Akt HUA (AL 5t AR A Y HARAG R A 5
# b AI04289453 . BJC7207167. BJ09015054 .
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FeARA R HE #5551 10018370, 10020406 ) 5
T A JC 2 11 1 5288 3B(LC3B, 3£ [# Cell Signaling
Technology /A #l , it 5 43566S) ; A TNF-a. IL-5,
IL-6  IL-10 i B¢ f 92 W BHF I 7 2% CELIS A ) A6 ] 2 5]
SR ENERBELARAA M-S 55N
20210910,20210910,20210910,20210910)
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Olympus 24 7] ) ; Epoch 2 Y fiff b5 4% ( 36 [¥] BioTek 24
T ) ; Series 8000 WJ &I = 5 B 3¢ 4 ( 3¢ [ Thermo
Fisher Scientific 23 & ) ; JEM 1400 % 3% 5} vy 1 i {45
(H A Jeol 2 7 ) ; EPS300 %Y B yik 1% . VE-180 I 5, ¥k
i VE-186 R AL ( B REeRH A RA ).
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A BE 24 70%~80% B il 2% 50 240 i A W, 96 L AR 4%
T ALHERD 8 000 >4 1, #% FLH & T 37 °C .5% CO,
B4R G FR A 4k 285 3% 12 he S5 R R AUA P R S
FrEL I A [6] BT & (50,100, 150,200,250,
300 mg- L") ¥ LPS 100 wL, [a] i} % & 1F % 40 i 41 .
DMEM 75 4, 73 il 4k 2245 97 6 .12.24 48 h Ji7 , 4%
CCK-8 1 B 45 54~ F¢ I L in A CCK-8 3477 10 L,
EE L b e RS AOR T A5 FL O BE A AR 3 ]
ARSI

2.3.2 i 3% R AT T Wi 4 2 0L e ARV AN
B RN RROBR R BT, 35 9% 12 hm L 30 B R IR, A
AN TR L 25 1 FR 3 H0 (5% . 10% . 15% . 20% . 25% ) 75 25
M3 AN FAR B A3 50(5% 0 10% . 15% .20% . 25% ) 25
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FIML 3 100 wL. T 37 °C 5% CO, 40 id 55 7% 44 o 4k
SEREE6.12.24 48 h, CCK-8 K il B AE )y ¥k Kot 4k
[ 2.3.1730 .

2.4 ELISA kil LPS #]# 16HBE 5 TNF-a 7 it A5
b i A B i e BE (1C,,) 22 AIT B4 38 ‘B LPS e JiE
VW B A R 3R R A IR 3] 70%~80% , 4 M IE
H AR B, I B 41 5 5L A DMEM K 7 3k, X
HEZE I AIZ W B LPS ¥ U, 4k 252 15 5 i e i A i )
J&i R FH ELISA #6039 2 TNF-a fH , LA 56 UF 40 il 4%
i 55 L 2 A5 )

2.5 A2 K an 2y R dE iy O IE R 4H L LPS
41 LPS+ Wk A F Wi ¥ 41 . LY294002+LPS 4 .
LY294002+LPS+pEAT VWi 17 41 . B 1E & 415k, Hax
20 AL A B 4T 9 LPS T4 W (O 12 4 14 g 1
TS R ), O F 4L A %5 R &R 58 & DMEM
e 3k o S A0 M A AN i 8 R A v gk S R
e A T BT ) )5 7 K R A SR, PBS TR 29K, T 2h
2N U T G 1) e R VAR B R AT SF- Wi V1 24 I L E
W4 M LPS 41 A [A AR Mk BE Y S H I
LY294002+LPS 41 /it A E e & 9 10 wmol-L""™,
LY 294002+ fE v BE JBRAT V- Wiy 177 75 245 I TH FE0CRE 85
FRILBLA 37 °C 5% CO, i 40 i 15 72 57 h 55 3% 24 he
2.6 i SF RS AN MR LSS R R RS IR A Al
JiL L R S ek e K R E I WA
Pt S S B T OB ST B T WS IE AR ML IS %
AN T B

2.7 FEH A EII 7 (Western blot) ¥ {5 5 18 1
BEAM R R BEGE E A 40 b B4 1) 40 i
I 5 548 J5 70 L R 5 95 W5 T i PBS 1 Uk LI
4 850 (12 000 remin”, 5 min) .3 b, K5 4
M A RAPA %4 fi# W 300 wL, IR 215 T K I 24 i

£ 1 AEAIEREF0R E LPS X 16HBE 4N #1 R0 (x+s,n=3)

10~15 min, F§ ¥ & 0> (4 °C, 3 000 r*min”, 15 min),
WEW B UL BT BCAE A ER . ®IEIMA
5} M _EAEZ vh T 100 °C, 10 min £5 1 {8 2
Ak, F 10% SDS-PAGE Hi yk b K 5, #% I =
PVDF JE 5% NG Wi fr R B M 2 h, —HL 5
PI3K . p-PI3K . p-Akt, LC3B . B -actin N £ i {& (1:
1 000) , Akt.p-mTOR(1:1 000) . mTOR(1:5 000),
4°CHb i, —Ht(1:2 ) F 1 h,ECLROLER
Image J #1537 IR FEAH -

2.8 ELISA K 21 ity 4% 21 40 i 48 5E 7K 7 i 4
16HBE 41l Jitd I %5 W , 5% FHl ELISA 4 I £ ARl =2 |, fifi
FH BRI A 10 58 23 TR 20, FL IS [ ¥ B2 19
Y b R IR, A A 3 A AT SR o K R B
BRI BT A EE VR INEEREE VER R R
2k N B BR A AE 450 nm #1630 nm P K
A A

2.9 Sl drs R SPSS 26.0 45 i # 4 Bk
P AR EE 3, R R x+s #oR,
(RN TN R A E L VAR = NP o e A 1 N
I E S R IE S AT A T R Iy 225007, JF
PEAT Tukey 2 J5 A5 56 ; A 2 15 A 40 45, H Kruskal-
Wallis Bk A1 K 5, Fisher fie /) i 35 P 22 55 5 (LSD) i
T2, P<0.05 R 22 7 A Gt 45 L.

3 #R

3.1 CCK-8 ¥ i 5t LPS R A7 - Wit 17 1 24 1L V8 I
23} s

3.1.1 ik LPS 55 A MR B AYIE | 45 1F i LPS
VS RAE PR R BT i vk B L 25 R R, 12 h fl 24 h
BF, LPS Ak 3 X5 448 A 185 G % 410 i 2% 52 B 5 19 9] o 4K
HPE LS v By, XoF 40 A 4 B A 1 o S5 g, D
F1LLPSES 12h M24 h iy IC,, W 2,

Table 1 Effect of different treatment times and concentrations of LPS on inhibition rate of 16HBE cells (x+s,n=3) %
45 JF M /mg - L 6h 12h 24 h 48 h
LPS 50 2.478+2.241 12.073+3.082 5.022+4.282 19.532+2.248
100 13.576+2.994 25.21242.415 9.805+3.739 26.377+1.655
150 17.074+2.940 35.858+2.464 33.571£3.560 29.361+1.852
200 7.618+4.697 52.606+1.730 51.855+4.571 22.838+2.560
250 11.839+1.309 60.128+0.282 73.625+1.269 27.476+2.375
300 10.711+1.775 80.057+1.079 87.116+0.796 32.345+2.107

3.1.2 LPSiES 12 h.24 h X4 4EH T TNF-a £ ik
K50 150 mg-L'LPS ZEFEZH I 12 h #1124 h,
A% S35 ST R R IE 3 4H . ELISA A& M TNF-a i) 36 34

KRS, R E RS IEWHLE, 12024 h

LPS 41 TNF-a % ik B & 5 (P<0.05) . fe 28 3% HL

LPS Jii & % & 150 mg- L' i} [a] 24 h ¥E 47 )5 22 1 45t
. 91 .
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*2 LPSES12hf124 ICS']E’\J%ZH['EJ (x+s,n=3)
Table 2 Effect of LPS induction on IC,, at 12 h and 24 h (x+s,
n=3)

I i) /h IC,/mg-L"!
12 184.328.051
24 187.0+9.153

Ak

3.1.3 CCK-8 i vk & 24 My & B A& it &2y
I 375 B[R] 45 5 & B, % HeAS [R) B[R], A 24 h 9 B
B, 5 245 1ML T8 A 25 LY B AT f2 1 16HBE 41 il
4B AERT, EHLAS R B 43 B0 13 2% 40, 4l B 1) A7

*4 BHATWFHLHIMEY 16HBE BITEE R (T+s,n=4)

R 3 LPS#HF 12 h.24 h Xt R AEE F TNF-a RiEKF M (s,
n=3)
Table 3 Effect of LPS induction at 12 h and 24 h on expression

level of inflammatory factor TNF-a (x+s,n=3) ng-L"!
v E TNF-a
219 Jﬁm@’?
/mg-L 12h 24 h
ERA 499.888+10.217 500.069+18.346
LPS 4 150 566.296+10.248" 562.937+8.161"

T 5IE 4 i Y P<0.05

TR 2 bl A M TE R B B (5% . 10% . 15% . 20% .
25% ) B B 0, 52 B0 AR SEAE T, Bk I 24 hAE
R A 2 S AL BRI ] WL 4

Table 4 Effect of Mashao Pingchuan decoction (MSPC) containing serum on survival rate of 16HBE cells (x+s,n=4) %
4151 TR 0% 12h 24 h 36h 48 h
25 I 26 5 100.00+6.07 100.00+8.71 100.00+4.14 100.00+1.57
10 100.00+4.38 100.00+6.51 100.00+3.81 100.00+2.90
15 100.00+3.92 100.00+4.27 100.00+4.06 100.00+3.04
20 100.00+3.62 100.00+11.90 100.00+4.36 100.00+1.78
25 100.00+6.94 100.00+5.66 100.00+3.26 100.00+2.54
SRS ¥ Wi 1 5 245 10035 2 5 111.14+4.24 113.32+4.89 93.77+4.61 104.49+1.32
10 98.85+4.70 109.38+3.26 106.67+1.03 100.90+3.04
15 107.17+7.18 117.60+7.53 102.25+3.36 102.15+2.38
20 114.44+6.11 119.62+8.66 101.53+2.37 101.29+2.41
25 103.13£3.36 126.14+5.51 94.31+1.47 96.45+1.52

W5 24 h A [a] 1R B 4 Kl 2] & 25 K BRI AN 2
F R BRI 75 % 400 i A 5 B BE T R BR, A 24 I RN A
F LY X 16HBE 4 i 25 A3 fe 4 A, H. & 8 2 AR

K5 ARKESHMBFEF 24 hWERAEENZIE (X£5,n=3)

3 BOHCR P 5 (HL 2 20% 14 1038 X5 200 JHD A 34 594 i
B TR, 25% A TR 73 BOE I R 52 I 8 35, il 6 B
20% B 75 25 M8 HEAT IR SRS . WK S,

Table 5 Effect of absorbance after 24 h incubation with different concentrations of drug-containing serum (x+s,n=3)

20 5 5% 10% 15% 20% 25%
25 9 117 41 1.488+0.081 1.574+0.066 1.521+0.041 1.51240.114 1.445%0.05
JBRAT - Wi ¥ % 24 1013 41 1.612+0.046 1.670+0.033 1.691+0.073 1.700+0.083 1.678+0.046

3.2 & 16HBE 4 il B8 G045 14 (1 52 ) TE 5 4H Y 48
i 35 A 2% b RO 25 S8 4, A A% e €6 0 R o A
575 AT D D J5 I R kAR i A 8 4638 LPS
AT 1) 200 J PR AL I R R 2 R - U I )N
A, 2R A B A AR 5 4 3R (LY 294002) 21 [ W /)N
PR3 22| /0 5 2R R M B A A T 2L 25 0 BRSO
Wig 17 1 B, LI 25 R 18045 40 A B ol 38 , A i O
KNI 8 SO LN U = B N NS E2 R AT NI SN S5
RARE SRR TR BEFE S . LI 1
. 92 .

3.3 X} PI3K/Akt/mTOR {5 5 il & M1 & &H A &
LC3B R A /K52 m 5S4 PI3K Akt . mTOR &
HRIEK 2RI # 8 L 5IEH 4 I, LPS
4 p-PI3K . p-Akt, p-mTOR 2K 1 2 ik 7K - B { [ A%
(P<0.05),LC3B i # J i (P<0.01) ; 5 LPS 4 L 34,
JBR AT - it 7 41 p-PI3K | p-Akt, p-mTOR & [ 2 1k /K
- B & FF 5 (P<0.05) , LC3B B B F A% (P<0.05) ; 5
LPS+1Y294002 41 [t % , LY 294002+LPS+ ik 24 F- i
% 4 p-PI3K . p-Akt. p-mTOR %5 [ 3 ik /K °F W g IF
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B-actin G G SEeS W S 42 kDa
PI3K W SN S S — 56 kDa
e - - -
Akt 123 kDa

4] ; B.LPS 41 ; C. LPS+MSP %
LY294002+LPS 41 ; E. LY294002+LPS+ ik Aj F i
(K 20a)

B 1 B2 FEi7 S5 miE 16HBE 48 B &8 3 45 # o 82 [ 5%
(Z£)*10 000, (£7)%25 000]

Fig. 1 Effect of MSPC on ultrastructure of 16HBE cells[ TEM,
(left) x 10 000, (right) x 25 000]
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Fig. 2 Effect of MSPC-containing serum on expression levels of

PI3K/Akt/mTOR signaling pathway-related proteins and LC3B

3.4 %t 16HBE 4l iy TNF-a . IL-6 .IL-5 . IL-10 [ 3% 35
KR w5 IE WA K, LPS A e &K
TNF-a IL-5 . IL-6 & k7K 1 & T+ (P<0.01) , BT &
B F IL-10 5 B K (P<0.01) ; 5 LPS #5121 %%
JBR A - Wi 173 4 19 TNF-a \IL-5 . IL-6 335 K F . 3% F
W (P<0.01), LR AT IL-10 2 & EiH(P<0.01);5
LY295002+LPS 4 It 4 , LY295002+LPS+ bk Aj “F Hifi
% 4 ) TNF-a  IL-5 IL-6 f & [ ik (P<0.01) ,IL-10
[ 235K 3 T (P<0.01) . WL 7,

M (x+s,n=3)

Table 6 Effect of MSPC-containing serum on expression levels of PI3K/Akt/mTOR signaling pathway-related proteins and LC3B (x+s,

n=3)
g5 ST PI3K p-PI3K Akt p-Akt mTOR p-mTOR LC3B
1% /B-actin /B-actin /B-actin /B-actin /B-actin /B-actin /B-actin
IEH 4 0.569+0.053 0.874+0.104 0.626+0.087 0.799+0.131  0.687+0.073 0.870+0.032  1.548+0.093
LPS4H 0.566=0.084 0.294+0.006" 0.602+0.068 0.225+0.035" 0.688+0.060 0.424+0.040" 2.193+0.126%
LP S+ 2 F- iy 1 41 20 0.571£0.081 0.626+0.065% 0.647+0.068 0.576+0.04>  0.713£0.053 0.708+0.054>’ 1.724+0.069*
LY294002+LPS 41 0.575+0.064 0.142+0.031" 0.629+0.098 0.113+0.021% 0.703+0.093 0.266+0.056>" 2.560+0.181

LY 294002+LPS+J§f A5 - Wit 17 40 20

0.589+0.082 0.462+0.033% 0.646+0.089 0.433+0.028> 0.705+0.058 0.557+0.061 2.139+0.072°

T HIEH 4 8 VP<0.05,2P<0.01; 5 LPS 4 Ho % ¥ P<0.05,% P<0.01; 5 LPS+LY294002 £H % ¥ P<0.05,9P<0.01(F 7[7))
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£7 KA TLWZSHMBEX 16HBE K EEFRIEHEIME (+s,7=3)
Table 7 Effect of MSPC on expression of inflammatory factors in 16HBE (x+s,n=3) ng* L'
20 5 RT3 H0/% TNF-a IL-5 IL-10 IL-6
EH 4l 43.32+1.64 27.41+5.41 7.74+1.04 971.23+16.13
LPS 4 74.15+2.30% 38.50+3.61% 9.42+0.68% 1137.63+5.61%
LP S+ AT -ty 3 41 20 52.71+2.04% 27.41+3.28" 16.13+1.06" 1 046.64+26.07"
LY294002+LPS Z1 77.09+1.33 42.80+1.73 8.93+0.32 1179.63+22.11
LY 294002+L PS5 - i 17 41 20 65.82+0.88% 27.07+0.72% 19.67+1.019 1 054.65+18.75%

256 FHRLIE B W, A - Wi

DR AT I 98 K B, R AT - Wil 17 T RE 8 1 2l
S R R T RE T R il 4 20 g E T AR
SE RAE , HE 58S GE R R aE AR B %
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RS 1 S, o) Bl 1k i 3 e e HA 2L X, HA
WXt F AR SOE B R E R EE, B
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I, AW ST — 0 WS TR AT i 7 % 24 105 X
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F PI3K/Akt/mTOR {5 538 [ £ 11 Y 52 1

PI3K/Akt/mTOR {5 5 38 [ 2 I 5 [ W (1 5 g
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HBEAR, B WS 2 50 7 RR AT Wi 1 2 24 1MV ) 4R

. 94 .
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