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Protective Effects of 3-Methyladenine against Lipopolysaccharide-induced Acute Lung Injury in Mice and
the Mechanism Study

ZHU Benben"*, MA Xiaoli’, WU Kefeng', CHEN Hualing"*( 1.Laboratory for Guangdong Natural Drugs Research
and Development, Guangdong Zhanjiang 524023, China;2.Dept. of Pharmacology, Guangdong Medical Univer-
sity, Guangdong Zhanjiang 524023, China;3.The Affiliated Hospital of Guangdong Medical University, Guang-
dong Zhanjiang 524001, China)

ABSTRACT OBJECTIVE: To study the protective effects of autophagy inhibitor 3-Methyladenine (3-MA) against lipopolysac-
charide (LPS)-induced acute lung injury in mice and its mechanism. METHODS: Mice were randomly divided into normal control
group, model group (LPS 15 mg/kg), drug control group (3-MA 20 mg/kg), low-dose and high-dose groups (LPS 15 mg/kg+
3-MA 20, 40 mg/kg), with 10 mice in each group. Except for normal control group and drug control group, other groups were giv-
en LPS intraperitoneally to induce acute lung injury model, and drug control group and low-dose and high-dose groups were given
equivalent dose of 3-MA intraperitoneally 1 h before modeling. 6 h after modeling, lung wet/drug mass ratio (W/D) was deter-
mined respectively, and pathology change of lung tissue was observed by HE staining. TNF-0., NF-xB p65, LC3B I/ 1 and
Cleaved-caspase-3 protein expression were detected by Western blot. RESULTS: Compared with normal control group, W/D,
TNF-0., NF-xB p65, LC3B I/ and Cleaved-caspase-3 protein expression increased in model group (P<<0.01). Compared with
model group, W/D, the expression of TNF-a, NF-kB p65, LC3B I/ 1 and Cleaved-caspase-3 protein decreased in low-dose group
(P<<0.05), white just only LC3B I/ I protein decreased high-dose group (P<<0.01). CONCLUSIONS: In LPS-induced acute lung
injury model in mice, the excessive autophagy could activate the NF-kB pathway and involve the inflammatory responses and induce
lung cells apoptosis. The moderate autophagy inhibition by 3-MA can ameliorate inflammatory response and protect lung tissue.

KEYWORDS Autophagy; 3-Methyladenine; Acute lung injury; Lipopolysaccharide; Mice
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PEANMLIGS , 51 2 e R 400 R F I R SE R Fo( TNF-a) |
FIAMMEA 2 L(IL-1) ZERR, Fm A ) 15 B A% 5, S 280l
PINEE Sas RANRERIR , P 25 I 230 B D RE R4
AN, XF ALLIGYT . B AA 5T 0 H 6 (Autophagy ) 7 H:
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BERENSE. AMKNIERTFERLZ AMHLCEANS
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SR AT A b R 1 R 6 R T I X il 4 2 ) R A
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1 #E
1.1 88

Nikon Y-FL %¢5'¢ 3445 ( H A< Nikon 23 H] ) .
1.2 #m5iLH

LPS (5 . B5L.2880, It 5 : #011M4001V) . 3-MA (1 5,
M9281, L5 : #022M 4027V ) 4y [ 35 [F Sigma 23] ; AR
M 1% 4% 3 (Microtubule-associated protein 1 light chain 3,
LC3B) . 37 Y 2 bt 220 1R 24 2 25 11 1§ 3 (Cleaved-caspase-3) $T
I A 5% [ CST 23 vl 3 5Bt i NF-xB p65 . TNF-o. . f-actin 1A
WA H € [ SAB 23 vl s HE Y 838551 £ 0 H R 5 Rt 2 vl
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SPF 2% BALB/c/NEL 50 H, & , 8 JEIA , 1A G K (20 £ 2)
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2 FHiEk
2.1 #EE NESHY
BN R BENLY M 1% %t IR 4H R (LPS 15 mg/kg) 4H . 24

YIXT IR (3-MA 20 mg/kg) ZH I | i 5367 (LPS 156 mg/kg+
3-MA 20,40 mg/kg)ZH , 540 10 2o [ 1E 5 %) B ZH F1 24 My % 1
b, Hoap 45 A/ ip LPS & il ALTBLEY , 2595 FRA A L =
FIEIATT 2 /NS 51 T EAEHT 1 hip ARV ) 3-MA

2.2 IEFRIQI

2.2.1 W/ TRE L A4/ R 6 hG A 1% 24
JRRER: , B B ) e FBOHIT A7 i v I [ 3508 6 L 2, BRIl
LR T HCE T 80 CHEFAMLIE 6 h, FEFRILT i . 1157
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g (mg)/fifiT i it (mg)'",
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IR LRI I 7 , HE Y68, L8452 /N BRU ZH 2P0 3R A6
2.2.3  JiliZ £ b TNF-0.,NF-xB p65.LC3B I/ | .Cleaved-cas-
pase-3 R FAMIFEIL K Western blot I3 22 £% 20 /N BRIl 41 41
71 TNF-a \NF-kB p65,LC3B I/ I . Cleaved-caspase-3 35",
s 41 /N A LR SRR AR 1T, MR R (BCA) 361
FERE WS . 2 T e R AN - SR N M e (SDS-PAGE)
HENE , FFFLINAEE 40 pg HFATHLIK , 200 mA {2 %% 45 min, 43R4 —
J LG (PVDF ) A 5% I g 25 W4 b %3 44 P41 70 min, 4351
IIA—$i bt B TNF-a(1:1 000, ¥/¥) \NF-kB p65(1:1 000, ¥/
V) .LC3B I/ 1 (1:1 500, V/V) ,Cleaved-caspase-3(1:1 500, ¥/
V) p-actin(1:2 000, V/V) B HFG R 4 Cad i ; F TBST Bk
P 3, BEIR 10 min, SRJ5 73 BB — 5t (BRAR 2L AL bR ic
11 2E3i ) TNF-0(1:2 000, V/¥) \NF-kB p65(1:2 000, V/V) |
LC3BII/ T (1:3 000, V/V) . Cleaved-caspase-3(1:3 000, V/V) .
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B-actin(1:4 000, V/V) B HAGRRWL , 2 H0FE 1 h; TBST PRk 3
WL AR 10 mine HLAL S KOG (ECL) Pekei 25 (1 22 ik K, B
TR 267718 FH Tmage-J 3T 62 & (OD) , A g-actin A NS, 447>
A CHIXHE = HARE B =911 OD/p-actin [ OD) A AINE .
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I FA SPSS 22.0 e it A AT Gt b o BdE % +
FrUE2E 3N ] LR FH AR 20 28930, P<0.05 W25+
HEFE .
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55 IE B RE A L, BRI ZE /N B w/D B T (P<<0.01),
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TIZH HeAs SR IR Y7 2N B /D (BRI (P<<0.05) , B3l
TRIT A/ NR I WD (2R IEG2E L (P>0.05) . F 4/
WID{H I E LS R 1,
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Tab 1 W/D of mice in each group (x+s,n=10)
4151 W/D{H
1E R R 2 3.91+0.56
FERIZ 5.10+0.75"
ESLURoRi e 4.01+0.81
S iEy gl 4.43 +0.70
TR YT AL 4.92+0.72

S IEE X IR b, P<0.01; SRR &, *P<<0.05

Note: vs. normal control group, * P<<0.01; vs. model group, "P<<
0.05
3.2 MARREEN

BT, W H X IR/ U 20 2l v B, AN 25 A T A
NG 5EHE , B N JC AR AN MR AA i 0] BTt JE R 5
BT XS R PO, AT 2 /)N Bl 2H 2t ) o 1 5% i i) i 7K
il 2 s L P 1 AL OO 45 B, DA R A A R 4 B A 5 24 %
HRZH /N L Y 5 48 S8 R I ) gl A DL A S g J5E . S AU 2 L
B R AT 20 /N BUMTZH 2 s BRAS AL 35 AN TR R BE 11
i, AR e 2D B P ] e e JEL 5 2 | R 240 L 4
A MR GER , th LPS 5 2 4 il 4 2 55 i A2 A R AR AL
o0 A0 e YR T AL /N BRUI 2 PRS0 R SRR i IR T

Bl &ENRAARKHEY A E(x200)
AEH XS B s BARTULE ; C25W % IRZE s D ARG iRy P4 E S R iR
g
Fig 1 Pathological section of lung tissue of mice in each
group (x200)
A. normal control group; B. model group; C. drug control group; D.
low-dose group; E. high-dose group
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Ha5E (P<<0.01) , 25 W% BE A1/ U140 H TNF-adE 1 3R 1522

SGT2EE L (P>0.05) , SR g, R iRy 74l
FUI 20 24 TNF-a 2K [ 3R 150855 (P<<0.05) , @ 5Fl i iay v 4/
R 4L 2H TNF-afE AR IR Z RS2 L (P>0.05) . %%
ZH /NI ZH 4 TNF-0 5 [ 10323k T 2,

TNF-0 ' . ‘ "‘:3 S -

D - .. -

IERRRAL SR 2R IRAL R AL R AL
A
159

TNF-o/f-actin
=
2

=
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A
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EEMIRA BRI YRR (TR R
B
B2 FANRAHL D TNF-oF BRI
AHLIKIEL s B AR A
T GIER X IR AL, *P<<0.01; SREILH AL, “P<<0.05
Fig 2 The expression of TNF-a protein in lung tissue of

a

mice in each group
A. electrophoretogram; B. histogram
Note: vs. normal control group, “P<<0.01;vs. model group,“P<<0.05
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2H /N BRI 2H 2 i NF-xB p65 2 [ 22 159855 (P<<0.05) , i 71l
VYT 2H /N B 20 41 7 NF-xB p65 & 132k 2 R LG i1 X
(P>0.05) . F4/NRUIZHZHH NF-«B p65 25 1 1735 WL 3.
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Fig 3 The expression of NF-kB p65 protein in lung tissue of

mice in each group

A. electrophoretogram; B. histogram
Note: vs. normal control group, *P<<0.01;vs. model group, P<<0.05
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Fig 4 The expression of LC3B II/ I protein in lung tissue of

mice in each group

A. electrophoretogram; B. histogram

Note: vs. normal control group, *P<<0.01; vs. model group, “P<<0.05,
#P<<0.01
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RETRUZ L AR IR YT 4L/ N U2 20 b Cleaved-caspase-3 2
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Cleaved-caspase-3 £ 1215 22 S TG 112408 L (P>0.05) . 4%
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Cleaved-caspase-3/-actin

ERXTRAL AL 2N IR (CRRR AL R
B

E5 &FHE/NRATAEL T Cleaved-caspase-3 & HRIERIA
ALIKIEL BARRE
T SIEH O B A, P<<0.01; SHREAULE HE4L, 'P<<0.05
Fig 5 The expression of Cleaved-caspase-3 protein in lung
tissue of mice
A. electrophoretogram; B. histogram
Note: vs. normal control group, *P<<0.01;vs. model group,’P<<0.05
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B OE B I METRPIE LRI ASETNE Tk, Fik KR, igiB B Bk ik 3 mg/kg, 425 )5 0.2 ml,
2B JG B 3 50 ul 2 W B & G, R L R R & 20 A G- 5 bR E A SMR R TR F . EiEAE A Agilent HC-C, i
A8 A 0.03 mol/L BBt — B ATE R (4 0.2% = TheE)-FEE(33:67, V/V), i#ik A 1.0 ml/min, ¥ & 7% ¥ 4 254 nm, & 4% K 4 390
nm, FAEF A 20 plo 45 R B B Bk 3L I T 2R 69 SRR I A 2~200 pg/L(r=0.999 7), & & F IR A 2 pg/L; 7 sk D R
(96.96 + 1.35) % ~(105.0 £ 5.36) % (RSD 4 2.20% ~4.88% ,n=5) ; 3 B &k % 4 (79.72 + 0.01) % ~(80.77 + 0.02) % (RSD
1.34%~3.90% ,n=5); H W RSD 4 1.40% ~5.10% , H il RSD % 3.22% ~9.25% (n=5) , %t : KX W& ZH, TH THEaR
v e b 38 64 AN E

FR BHARURANE IR B BRI S R e T KR

Content Determination of Zolpidem Tartrate in Microsamples of Rat Plasma by HPLC-fluorescence Method
MIAO Caiyun', CHEN Jiangfei’, ZHU Suyan’, XU Ping’ (1.Dept. of Pharmacy, Ningbo Women and Children’s
Hospital, Zhejiang Ningbo 315012, China; 2.Dept. of Pharmacy, Ningbo Municipal First Hospital, Zhejiang
Ningbo 315010, China)

ABSTRACT OBIJECTIVE: To establish a method for the content determination of zolpidem tartrate in microsamples of rat plas-
ma. METHODS: Rats were given zolpidem tartrate solution 3 mg/kg intragastrically, and 0.2 ml blood sample were collected and
isolated. 50 pl plasma was precipitated by methanol, and the supernatant was determined by HPLC-fluorescence combined with ex-
ternal method. Agilent HC-Cys column was used with mobile phase consisted of 0.03 mol/L KH.PO, solution (containing 0.2% tri-
ethylamine ) -methanol (33:67, V/V) at flow rate of 1.0 ml/min. The excitation and emission wavelengths were 254 nm and 390
nm, respectively. The sample size was 20 pl. RESULTS: The linear ranges of zolpidem tartrate in plasma was 2-200 pg/L (r=
0.999 7),and the limit of quantification was 2 ug/L. The method recoveries of zolpidem were (96.96 + 1.35)%-(105.0 £ 5.36) %
(RSD=2.20%-4.88% , n=5), and extraction recoveries were (79.72 + 0.01)%-(80.77 + 0.02) % (RSD=1.34%-3.90% , n=5).
The intra-day and inter-day RSDs were 1.40% -5.10% and 3.22%-9.25% (n=5) , respectively. CONCLUSIONS: The method is
simple, sensitive and suitable for the content determination of zolpidem tartrate in microsamples of plasma.
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