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[ Abstract ]
phospholipase C epsilon- 1 (PLCE 1) expression on the expression of cytoplasmic phospholipase

Objective To compare and observe the effects of different levels of
A2 (C-PL2) and its metabolic products in lung tissue of rats undergoing mechanical ventilation
(MV), and to elucidate the role of phospholipase C epsilon-1(PLCE 1) in MV- induced increased
permeability of pulmonary microvascular endothelial cells (PMEC). Methods Twenty-four 8 —
10 week-old SPF rats (weighing 180 — 200 g) with an equal number of males and females were
randomized equally into wild-type rats+ "lung protective" or "injurious" MV group (WPM group
or WIM group) and PLCE1 knock-down (PLCE1-KD)) rats+ "lung protective" or "

MV group (PPM group or PIM group). Rats were subjected to 2 h "lung protective" tidal volume

injurious”

(TV)=7 mL/kg, positive end expiratory pressure (PEEP)=5 cmH,0) or "injurious" (TV=
20 mL/kg, PEEP=0 cmH, ) MV. The expressions of PLCEIl and cytoplasmic phospholipase A2
(C-PLA2) were examined by Western blotting and real-time quantitative PCR(QPCR). Enzyme-
linked immunosorbent assay (ELISA) was used to detect the levels of arachidonic acid (AA)
metabolites such as prostacyclin (PGI2), thromboxane A2 (TXA2) and leukotriene B4 (1L'TB4)
in the lung tissue. The pulmonary permeability index and the lung wet/dry weight (W/D) ratio
were determined to evaluate the permeability of PMEC (PMVECs). The severities of lung injury
In WIM and PIM
groups, PLCE] and C-PLA2 expressions at both the protein and mRNA levels were significantly

were evaluated by pathological morphology scores of lung tissues. Results

upregulated, the levels of PGI2, TXA2 and LTB4 in lungs were increased, and pulmonary
permeability index, lung W/D ratio, and pathological morphology scores of lung tissues were
significantly increased as compared with those in WPM and PPM groups (P <C0. 05). Under the
same MV mode, the expression levels of PLCE1 and C-PL2 at both the protein and mRNA levels
in rat lung tissue, the levels of PGI2, TXA2, and LLTB4 in the lungs, and various indicators for
evaluating lung injury were significantly lower in PIM and PPM groups than in WIM and WPM
groups (P <C0.05). Conclusion
PMVEC permeability by inhibiting C-PL2 activity, exerting a protective effect on the lungs,

Downregulation of PLLCE1 can alleviate MV-induced increased

suggesting that PLCE1 may be a potential intervention target for anti-VILI therapy.

[Key words] ventilator-induced lung injury;respiration, artificial; endothelial cells
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Table 1 Gene names and their primer sequences

HH NCBI ID FE51(5'-3") Tm(C)
PLCE1 74 055 F TGGAGCACTAGAAACCCCAG 56.66
R ATCTCATCGTCCGTCACCTC 56.76
C-PLA2 24 653 F GTTCTACGTGCCACCAAAGTAAC 56.80
R CATCCATGACGTAATTGGCATCC 57.77
B-actin 81 822 F CGGGAGGATGTGAAGAATGAGAT 61.23
R GTAATGCACACCCTCACAGATCT 62.73

1.8 Western-blot £ Jlll Jifi 26 21 PLCE1 #1 C-PLA2
EEFE BT A2, i A S R sh A K
PRI 1 OF ) BCA 350 &l g 5 AWk B . 1H
RS B LUK Ay B L TR R #2 3) PVDF B |
5% WA & IR EF ] 2 h 5 oFF PVDE R & vk
R PLCEL —#H7 (1:1 000), C-PLA2 — %7 (1:
1 000)FIIZ GAPDH (1:5 000),4 CHEH i % .
VRMSE S A HRP A#92 ) —H1(1:5 000) ¥ F 1 h
J& . TBST {3k PVDF I 4 ¥, 49K 5 min, i i 4
S Ak 28 &G WS SR RO BT AR LR Image ]
A 53T IR BEAH

1.9 A5 AMEirt il 1/2 T HE 3¢

@l e EY) R AT A 2Ry HAR Tkl 2
AR

1.10 Git2ik WA SPSS 21.0 Geit 4k k40 #r
Bodis . h o R R B R U7 25 40 B SNK-q K
5, P<<0.05 WESHESHIT¥EX.

2 & R

2.1 HBHAKRBMHAL 6-K-PGFla, TXB2,LTB4 5
AL WIM 41 K PIM 44 K R 41 41 6-K-
PGFla,.TXB2 Fl LTB4 & &8 WPM 4 & PPM 4
R LI I 2 1 s A W] SRR L PIM 4 ) PPM
AR BRI FiRFE bR WIM 41 & WPM K i
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B0 REAIG . 22 5 39 g it 22 B (P <<0. 05) . L3k 2,
x2 HAMALR6-K-PGF1a.TXB2.LTB4 S &£
Table 2 The levels of 6-K-PGFlo, TXB2 and LTB4

in rat lungs in different groups

C-PLA2 & 4 X mRNA £k, 2R A HITFE X
(P<0. 05) ; A A AL T, PIM 41 2 PPM 41 K
FUZH 41 PLCE1 Fil C-PLA2 B % 4 M mRNA ik
K WIM 20 K. WPM 20 K B34 0 5 R A%, 25 5

(n=6,7 +s) S N
HGit2EE L (P<<0.05), LK 1,3 3.
6K PGFla TXB2 L TB1
2151 g/ e/ (/) WPM WIM PPM PIM
1e/8 1e/ 8 ng/g PLCE1 — 258 KDa
WPM 4l 157.64+13.26 56.0347.30 9.19%+0.95 - . = W
WIM#AL  201.34+21,56°  74.38+11.02°  13.61+1.80" c-rurz [ W 0 Ko
PPM 4l 115.54+13.83° % 41.7946.42* %  7.1541.02" %
36 KD
PIMZ  167.40-22.16% 2 58.7246.73% ¥4 9.5240.71% %4 CIPDI W — A — 8
F 22.639 16.389 30.941 1 ZHEKXRMEALR PLCE1 #1 C-PLA2 EARIAKTE
P i <0.001 <<0.001 <<0.001

* P H<C0.05 5 WPM 4l It # P {H<C0.05 5 WIM 41 [lb &
AP <C0.05 5 PPM 41 It % (SNK-¢ #:56)

22 HHKBEMAL PLCEL #1 C-PLA2 A K&
mRNA #£iE48 4k 5 WPM 41 & PPM 41 4 [,
WIMZ K PIM 4 B & 9 K B il 4 2L PLCE 1 Ml

WPM.: B £E A I B+ fili 47 47 MV 21 s WIM.: B A= A
BUH“0i % "MV 41 PPM: PLCEL™ 4% & F K B+ “ i
"MV PIM: PLCE1 ™ 225 TR R+ E "MV

Figure 1 The expression levels of PLCE1 and C-PLA2

proteins in lung tissues of rats in different groups

#3 HBAKXRMALR PLCE! #1 C-PLA2 B & mRNA RiA 7k F
Table 3 The expression levels of PLCE1 and C-PLA2 at both the protein and

mRNA levels in lung tissues of rats in different groups

(n=6,x *s)
41531 PLCE1/GAPDH C-PLA2/GAPDH PLCE1 mRNA C-PLA2 mRNA
WPM 41 0.86+0.07 0.3340.07 2.40+0.28 1.024+0.13
WIM 24 1.1040.06 * 0.64+0.09 " 3.1540.27* 2.4440.35"
PPM 4 0.44+0.09* % 0.1940.05" # 1.1840.13* % 0.63+0.09* %
PIM £ 0.72+0.11* %4 0.49+0.09" %4 1.964+0.23* 74 1.95+0.13* %4~
F 1§ 64.483 37.975 73.473 100.861
P {H <£0.001 <<0.001 <0.001 <<0.001

* P f§<C0.05 5 WPM 411t # P {6<C0.05 5 WIM 4l k% AP {<C0.05 5 PPM 41 [ # (SNK-q #5)
23 HAMALILE¥T(HE ) WPM 4 SEEE Y h, WPM 40 K% PPM 4H 5256 sh W) fifi W/D

F1 PPM 20 K BRI 45 25 U B 8 52 i o3 ikt i 3
JE A /0 1 21 40 1L R A8 4 IR i . WM 2H K B 2
SR TE R FE AL L i i IR YA R o 2T 4 N AR A
JLIE I L i v BE Uz g i 3 R RS . PIM 4K
BRI ZH 2 1 R g 2 OIS 4 WIM 2 B i, DL
2,

2.4 52 KRB A0 4% T4 AR AR Ak

)

TE [7] — 2

FU AR i 8 375 P 5 508 il 41 20 24 0F 4 55 WIM 4 J
PIM 20 52 5 ) ) 24 W 35 B AR (P <<0. 05) ; “fh FH#E”
WA ACRE T PIM 4 KR iR iE PR WIM 41
e B BH B R AIG (P <<0. 05) 5 * Jili i 470 4 7 i /<
X PPM 21 K Bt 3 3% M 46 £ WPM 41K fUY
8B AR (P <20. 05) AHLiT W /D H {1 il 241 2127 1% 43
ERTGIFE L (P>0.05), 1L 4,
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Figure 2 Pathological and morphological changes in lung tissue of rats in different groups (HE staining X 400)

x4 FAKXRM W/D LLE Al S S #n
i B R 5
Table 4 Lung wet/dry (W/D) ratio, pulmonary permeability

index and lung histological scores of rats in different groups

(n=6,7 +s)

Aw WwWDE s o
)

WPM 4.2240.71 0.0470.005 2.334-0.82
WIM 7.44740.94% 0.07220.010 8.6742.16"
PPM 4.03+0.807 0.031£0.006* %  2.0040.897
PIM 5.81£1.19° %4 0.0504:0.012* ¥4 5.8341.47* %4
F 14 16.446 22.686 28.829
P {H <<0.001 <<0.001 <0.001

* P fH<C0.05 5 WPM 4l b4 # P {H<C0.05 5 WIM 41 [ 4%
AP f<<0.05 5 PPM £ % (SNK-¢ K36

3 i it
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FHLHI AT TG
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fif S AT A0 T B LA i) 7 4 6 R 3, A
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WIM K PIM 41 K Bt 41 20 PLCEL #il C-PLA2 &

F M mRNA Fik Jili ] A6 AR D04 R A 7= 4 PGI2,
LTB4 F1 TXA2 A= B, fili 41 4058 385 PR 45 %k il W/D
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PRI 3 AT 38 S R AA AR AR O R S T C-
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T VT 26 28 2 TF 43 e WIM 41 3 0 5 &g A1 L 3 — A
FRek 4L n T PLCEL Wi i3 C-PLA2/ PGI2,
LTB4 1 TXAZ2 {558 B X} PMVEC 18 & P 17 14
. TERTHIR R 58 h 3 AT & B PLCEL W] 58 o o 4
p38MAPK.ERK1/2,TLR4.CXCLS8 Fl NF-«B i 7
Hm PMVEC i@ i £, i i A BF 58 & B
p38MAPK™ 2 ERK1/2"* . TLR4™ 1 A
NF-B2 %55 C-PLA2 H AT V& #5048
M PLCE1 #8148 C-PLA2 fy BAK/E FALH 5 Bk A
THX,

B I — 2 R, S T il QR MV S5
PPM # K [l 41 21 C-PLA2 % ik K F. PGI2,
LTB4 Fl TXA2 A B B Jili i 325 14 15 53 3 PR AT
WPM 2K B, B 5% 45 R 78 i — 20k 5 PLCEL
A 3@ oF ¥ C-PLA2/PGI2. LTB4 f1 TXA2 {553
HAE MV B PMVEC 338 M3 b B #EE R Z 4,
WA 7R PR B RO i JF R BE 58 4 BHL B
PLCE1 FAEA: DU M B2 A0 i A2 09 3005 . B T If J0F
AR RE R 25 T (32 8 ) K N LR 1 52
M) AN [ DX 35 il 280 2 (%) I 17 P 5 AN MR DD o 78 R 2%
PR CHET MV R, PRI AL o] G806 = S i B
D 1 AR 34 50 b T 30 A A Tl YL X R ORI,
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