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ot 2R B 1 1 3 (caspase—3) 16 PE. @ IRNSEE < K 24 H SD KRN T RIE00 4 4, 54 6 Ko X
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TR IRAE AR 0B i — P3G 2, A E ISP — 2P (A L: 0.67£0.07 Lk 0.54+£0.07, P<0.05), &t il
T T 5 TT AR LIPS A5 14 0L/ 580 a7 P 0, T 455 6 s U P 2 B o I 588 1, ECHLRI Pl g 5
YA A W S R AN R T

(XgR] i Am:; 0T, mEEENE; RN, JE2h

BB : F5 A AR 54 (81500066 )

Effects of autophagy on lipopolysaccharide-induced vascular hyper—permeability Wang Shengbiao, Yin
Shuang, Li Yunfeng, Li Cuiling, Li Tao, Liv Youtan
Department of Critical Care Medicine, the First People's Hospital of Chenzhou, Chenzhou 423000, Hunan, China (Wang
SB, Li YF, Li T); The Graduate School of Guangdong Medical University, Zhanjiang 524000, Guangdong, China (Yin S);
Department of Anesthesiology, Shenzhen Hospital, Southern Medical University, Shenzhen 518000, Guangdong, China
(Yin S, Li CL, Liu YT)
Corresponding author: Liu Youtan, Email: youtanliuhao@163.com

[Abstract] Objective To investigate the effects of autophagy on lipopolysaccharide (LPS)—induced vascular
hyper—permeability. Methods (D In vitro: Human umbilical vein endothelial cells (HUVECs) were randomly divided
into blank group, LPS group (5 mg/L. LPS stimulation), autophagy inhibitor 6—amino—3-methyl purine (3-MA) + LPS
group (5 mmol/LL 3-MA pretreatment for 30 minutes + 5 mg/L. LPS stimulation) and autophagy revulsive Rapamycin
(RAP) + LPS group (10 nmol/L. RAP pretreatment for 30 minutes + 5 mg/L. LPS stimulation). After LPS simulation
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for 60 minutes in four groups, endothelial permeability was detected by trans—endothelial electrical resistance (TER)
determination. The protein expressions of autophagy marker protein microtubule—associated protein 1 light chain 3
(LC3 I/ T') and autophagy related gene Beclin—1 were detected by Western Blot. Cell apoptosis was evaluated by using
flow cytometry. Caspase—3 activity was detected by fluorometric assay kit. 2 In vivo: 24 Sprague—Dawley (SD) rats were
randomly assigned to four groups according to random number table, with 6 rats in each group. The rats in control group
received no treatment; rats in model group were tail intravenous injected 10 mg/kg of LPS. The rats in 3-MA pretreatment
and RAP pretreatment groups were tail intravenous injected 10 mg/kg of 3—-MA or 2 mg/kg of RAP pretreatment for
30 minutes before 10 mg/kg LPS injection. The extravasation of FITC—albumin in mesenteric post—capillary venules
was observed by fluorescence microscope. Then the change in fluorescence intensity of FITC-albumin between the
intravascular and extravascular space (AI) were measured to reflect vascular permeability. Results (@ In wvitro,
compared with blank group, the LC3 [/ 1 protein, Beclin-1 protein, caspase—3 activity and rate of cell apoptosis in
LPS group were increased, and the TER was decreased. Compared with LPS group, the LC3 I/ 1, Beclin-1, caspase-3
activity and rate of cell apoptosis in 3-MA+LPS group were decreased, and the TER was increased [LC3 I/ 1 protein:
(288.24+33.3)% vs. (420.5+£39.4)%, Beclin-1 protein: (185.3+26.4)% vs. (293.3 £36.1)%, caspase-3 activity:
(196.6 £28.5)% vs. (339.5425.4)%, rate of cell apoptosis: (9.50+£0.99)% vs. (15.4041.55)%, TER: 0.88 +0.09
vs. 0.63£0.05, all P < 0.05]. Compared with LPS group, the LGC3 1/, Beclin-1, caspase-3 activity and rate of
cell apoptosis in RAP+LPS group were further increased, and the TER was further decreased [LC3 II/1 protein:
(519.6 £45.2)% vs. (420.5+39.4)%, Beclin—1 protein: (359.0 £38.3)% vs. (293.3+36.1)%, caspase-3 activity:
(449.1 £31.0)% vs. (339.5+25.4)%, rate of cell apoptosis: (19.30+1.72)% vs. (15.40+1.55)%, TER: 0.54+0.05
vs. 0.63£0.05, all P < 0.05]. @ In vivo, the albumin extravasation and vascular permeability were increased in model
group as compared with those of control group (AI: 0.54+0.07 vs. 0.134+0.03, P < 0.05). The albumin extravasation
and vascular permeability were obviously decreased in 3-MA pretreatment group as compared with those of model
group (AT: 0.25%0.05 vs. 0.54£0.07, P < 0.05). The albumin extravasation and vascular permeability were obviously
increased in RAP pretreatment group as compared with those of model group (Al 0.67£0.07 vs. 0.54+0.07,
P < 0.05). Conclusions Inhibition of autophagy can reduce the LPS—induced vascular hyper—permeability, and
enhanced autophagy can further increase vascular permeability. The mechanism of autophagy mediate vascular
permeability may be related to the endothelial cells apoptosis.
[Key words] Autophagy; Apoptosis; = Vascular permeability; - Endothelial cell;  Lipopolysaccharide
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I W30 7 70) 3-MA 4 B 30 min 5 FE45 T LPS
5 mg/L H 5 T 0A%EE (RAP) +LPS 01 10 nmol/L
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1.2.3 & 115 H 0 B 3 3 55 (Western Blot) £ il
LC3T/ T & Beclin—1 [ 8 135 « 24# 41, BCA



FPAERE TG AR EE S 2016 4F 8 H 45 28 45 8 18] Chin Crit Care Med, August 2016, Vol.28, No.8

* 675 -

PR i, B UK R R, S b 2R RO
(ECL) B2, H Tmage J BAF T KR . VI H P&
5 NS GAPDH R K BEAE IWEF R I R ik,
FELAZS P FRR mAE X R
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ikitt— B (34 P<0.05).
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# 1 3-MA =X RAP FiAEs LPS 115
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213 FEAE(FL) LC3T/ 1 #5H (%) Beclin—1 2 H (%)

sk 6 100.0+ 8.1 100.0+11.5
LPS 41 6 420.5+39.42 2933436.1°
3-MA+LPS 41 6 28824333 1853 +26.4°
RAP+LPS 41 6 519.6+452% 359.0+38.3%
FAH 213.341 129.401
Py 0.000 0.000
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LPS 41 6 339.5+254° 1540+1.55%
3-MA+LPS 41 6 196.6+28.5% 9.50+0.99 %
RAP+LPS 41 6 449.1+31.0% 19.30+1.72%
FAl 154.038 35.800
P 0.018 0.000
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