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86 (Western Blot) i ifiZH 4 c—Abl Y245, Pxn Y31, Pxn Y118, VE—cad Y658, p42/44MAPK Y202/Y204 , JILER
HH A (MLC) M NUEREE ARG B 13 Y696 (MYPT Y696) B IR LGN . R @ Sham 415 PVT
ZH N 2 2T I 0 s PR R HOP A )4 AR AR A J0 I 10 22 5% s HVT Al 854%™ 5, H DAD 343 ili W/D
LB . EB & it . MPO #&PEHT BALF 1 TNF- o 7K°F4% Sham 20 %% PVT ZHHH B FH57 5 45T AG957 3¢ UO126 Tl
RS, FIRFERRIAS HVT B W REIG. @ HVT dUliZ 214 8 iR 1k /K F-4% Sham 200 PVT ZHBH S5,
PL2 h S 5 257 AGOST kb 35 2 h, il 2 48 IR /K SF- 3485 HV'T ZH W 5 KA p—c—AbL Y245 (K EE(E):
0.29+0.04 H 0.42+0.04, p—Pxn Y31 (JKJEE) : 0.51£0.03 . 0.70+0.05, p-Pxn Y118 (JKJE(H) : 0.65+0.04 L
0.91+0.04,p-VE—cad Y658 (JKJE(E ):0.77 £0.07 Lt 1.32+0.07, p—p42/44MAPK Y202/Y204 (K JE1H ):0.38 +0.06
F 0.61+0.03, p-MLC (JREE{H) : 0.37+£0.04 . 0.77+0.05, p-MYPT Y696 (JK () : 0.54+0.05 It 0.87 +0.06,
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[Abstract] Objective To determine whether the inhibition of paxillin tyrosine residues 31 and tyrosine
residues 118 (Pxn Y31 and Pxn Y118) phosphorylation via inhibition of c—Abl kinase will effectively block its
downstream effector molecules vessel endothelium—cadherin (VE—-cad), and whether Rho/Rho kinase activation which
will induce the vascular barrier dysfunction. Methods Ninety healthy male Sprague—Dawley (SD) rats were randomly
divided into nine groups (each n =10). Only tracheotomy was undergone in the sham group. Groups of protective
ventilation were set at a volume tidal (VT) of 6 ml/kg, a positive end—expiratory pressure (PEEP) of 5 emH,0 (1 emH,0 =
0.098 kPa) for 1 hour or 2 hours (namely group PVT 1 h and group PVT 2 h), respectively. Groups of high VT were put on
mechanical ventilation (MV) at high VT 30 ml./kg, PEEP O for 1 hour or 2 hours (namely group HVT 1 h and group HVT
2 h), respectively. Groups UO126 and AG957 pretreatment were set on MV at HVT for 1 hour or 2 hour respectively, but



FPAEE TR B EES 2017 4F 7 H A5 29 3545 7 18] Chin Crit Care Med, July 2017, Vol.29, No.7

they were given p42/44 mitogen—activated protein kinase (p42/44MAPK) inhibitor UO126 1 mg/kg by intraperitoneal
injection or c—Abl kinase inhibitor AG957 10 mlL/kg by intragastric injection 1 hour before HVT ventilation. All the
animals were sacrificed after experiments and specimens of lung tissues and bronchoalveolar lavage fluid (BALF) were
harvested. Pulmonary vascular permeability was measured by Evans blue (EB). The levels of tumor necrosis factor— o
(TNF- o) in BALF were measured by enzyme linked immunosorbent assay (ELISA). Then the change of lung tissue
pathology was observed with light microscope, diffuse alveolar damage system (DAD) score and lung wet/dry ratio (W/D)
were estimated. The myeloperoxidase (MPO) activity was measured by colorimetric analysis, phosphorylations of ¢c—Abl
Y245, Pxn Y31, Pxn Y118, VE—cad Y658, p42/44MAPK Y202/Y204, myosin light chain (MLC) and myosin—associated
phosphatasetype Y696 (MYPT Y696) were determined by Western Blot. Results
pathological changes in the lung tissue in the sham group and PVT 1 h or 2 h group, and also there were no significant

(D There were no obvious

differences in all the parameters between above groups. However, the injury in lung tissue was severe in the HVT
groups. In addition, DAD score, lung W/D ratio, EB content, the activity of MPO, and TNF-a in BALF in HVT groups
were significantly higher than those in sham group and PVT groups. After pretreatment with AG957 or UO126, all
the parameters were significantly decreased as compared with those of groups HVT. @) The levels of phosphorylation
of the proteins in lung tissue in HVT groups were increased as compared with those of group sham and groups PVT,
especially at 2 hours of MV. However, compared with groups HVT, the level of p—VE—cad Y658 in lung tissue decreased
significantly in group AG957 and group UO126 at 2 hours after HVT. However, the levels of all phosphorylated proteins
at 2 hours were significantly lowered in the AG957 group compared with those of the HVT group [p—c—Abl Y245 (gray
value): 0.29+£0.04 vs. 0.42+£0.04, p—Pxn Y31 (gray value): 0.51 £0.03 vs. 0.70£0.05, p—Pxn Y118 (gray value):
0.65+0.04 vs. 0.91 £0.04, p—VE—cad Y658 (gray value): 0.77+0.07 vs. 1.32+0.07, p—p42/44MAPK Y202/Y204
(gray value): 0.38 +0.06 vs. 0.61 +0.03, p—MLC (gray value): 0.37 +0.04 vs. 0.77 £0.05, p-MYPT Y696 (gray value):
0.54+0.05 vs. 0.87+£0.06, all P < 0.05]. After pretreatment with UO126, the phosphorylation level of VE—cad in
lung tissue at 2 hours was significantly lower than that of HVT group (gray value: 0.74 £0.04 vs. 1.32£0.07), and
the phosphorylation levels of p42/44MAPK and its downstream effector molecules MLC and MYPT Y696 were also
significantly decreased [p—-p42/44MAPK Y202/Y204 (gray value): 0.38 +0.07 vs. 0.61 +0.03, p-MLC (gray value):
0.37£0.04 vs. 0.77 £ 0.05, p-MYPT Y696 (gray value): 0.55 £0.05 vs. 0.87 £ 0.06, all P < 0.05]. Conclusions Pxn
Y31 and Pxn Y118 phosphorylation could be blocked by inhibition of ¢—Abl kinase, which could strengthen VE-cad at
attachment junction and might block formation of Pxn—guanine nucleotide—exchange factor H1 (GEF-H1)-p44/42MAPK
signalosome which induce activation local Rho signaling, lead to activation of MLC phosphorylation, actomyosin
contraction, and increase endothelial permeability.
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W e~ Abl YR 2 75 WO , B3 S o 70 2 75
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1.1 SEEhW Ko« R SD KB 90 H 44
1 220 ~ 250 g, )T PHERR L S o4t
VEATIES « SCXK A 2009-0002, $4 Fifi WL & 7 6 1k
PR R 9 4, B4 10 H.

1.2 *%ﬁ'J%U%&LIE- i 0 1 S 10% 7K A G
3 mL/kg JR AR B, AT U . TR (Sham) 4H
ATREVII Wﬂﬁ%ﬁéﬂﬁwmﬁéﬁmﬁ I
t&bbﬁ}; 60 YK /min, WP LG 1:2 3 AR PEE < 1 h,
2hZH(PVT 1 h.2h0) VT } 6 mL/ke, WK IF )R
(PEEP) % 5 emH,0 (1 emH,0=0.098 kPa) ; K VT
WA 1Th.2h@ (HVT 1 h, 2 h4l) VT 4 30 ml/kg,
PEEP 1 0 ; p42/44MAPK #5] UO126 FiAb# 1 h,
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2h 21 (U0126 1 h, 2 h4l) FR VT #AHT 1 h @
A 5 V0126 1 mg/kg ; c—Abl i i 311 il 571 AG9S57 il
AEPE 1 h . 2h 4 (AG957 1 h.2h 4H) Tk VT 1@< HY
1 h#H AG957 10 mg/kg.

AR SRS BT AT G o R B AR
1.3 KRR K51 - Sham LHAE S VIIT )G L Hift
5 2H A T S 2 TR S ) 5 28 35 0 I I Ak A8 K R
1.3.1  PRSCEE (EB) el il 45 1B 8 1k - 44l
B S JURR, THlASS G MR kG EEA 1%
EB 2 mg/kg, 1 h JGALFE, [0 2600 b5 G218 70 A A= 4L
K2 TE I S MR AR o RO i o A
W INFBERE , 50 CCHlE 24 h, 32 T 752 B4
SR E R, AMFRIRE S B, 60 C1% 72 h FK
TH, URfidgiTHES EB fiEFRR.
1.3.2 [ IBC Ho 72 W B 56 (ELISA ) s I o9 R 3E
P — o (TNF- o ) 7K« Yo S 045 i o6 o ok v
(BALF), 2 | ELISA 30560 45 ) TNF- o 7K°F, J™ 4%
FR A G UL A T
1.3.3  JiliZHZUp A0 gE KovE oy - BCZe il it 10%
Z R BE WA E , IPARE - 2L (HE) Je ot BB
IR T EIRIE PR R EE (DAD) P43
1.3.4 iR / T HAE (W/D) g o Bl o iR
MR, BT 60 CTEHH 72 h, Wbk EHE E SRR+
T WD HAE.
1.3.5 il 20 2L L AL i (MPO) I8 PRI 2 - HX
—80 CERATHI Mt 4L 2L Y 109% IiZH 2503 et
ZE MPO Y51, J™ s i R & U B 5 A T o
1.3.6 5 H R iR (Western Blot) 6 i flifi
21 c—Abl Y245, Pxn BRI AENLA Y31 Y118
(Pxn Y31, Pxn Y118), VE—cad Y658 p42/44MAPK
Y202/Y204 , {LEk & (#2585 (MLC) K ILER 8 1 B R

UO126 2 h#fi AG957 1 h#]

AG957 2 héf

JiE T 1 A 3V 56 Y696 (MYPT Y696 ) A i 2 AL 175 10
B 100 mg Zefifi N R HUEEE 1, BCA A E 7. B
50 pg HE LN FEZE MR AT T bR R R - 2R
TR A T 22 R M HL Wk (SDS—PAGE), % 2 B e 9. &
I (PVDF )R, 5% 4= 1l 3% AR T (BSA) il B 41 1 h,
Fi& 1: 1000 Ffi BE—PLhiiA ; 4 CRE G Tris—HCl 2%
PER VAR (TBST) PRI, 42 1 : 10000 5B i, =ik
JEE 1 h J5 TBST VR, %0t e A8, IBEmR 1k
H 5 AN AR R Ab B R B LU A S Rk i
1.4 Soit2gsrt : i SPSS 18.0 A F k47508 43
Hro & H Kolmogorov—Smirnov ¥ X 11 & 9% B} 17
IEZSPERE K, 1R 2500 A0 AT POk DL B + Ao
2 (xts) Fom, ZAL A FLBCR FH LR Ry 2207,
P A7 25 55 I SR 1 LSD K6 56, 757 2% AN St 2R
Tamhane T2 f54 . P<0.05 NZRAB G ITH= L,

2 &% R

2.1 AU KBRATAI SR PR WK & DAD PE4 A
(152 1) : Sham ZUMZHZUER 5 PVT 4tid14L

B @B s HVT AU gl 20405 B 2, LA 2 h 414 00
FOmE, H DAD P43 & F Sham 20 % PVT 41
(¥ P<0.05); 5 HVT 4 He %%, UO126 K AG957 Tl
b PREH 45 B 98, H DAD 143 2 TR
(¥ P<0.05), {H P> Fiil b FELH [1] T B I8 25 5

22 4K BN WD HAE L EB ¥ i & BALF 1
TNF- o 75 2 Mgl 28 MPO 15 e85 (3 1) : Sham 4]
5 PVT 45Tt r 25 38248 L(H P>0.05);
55 Sham 44 J¢ PVT 4 LLH, HVT 4ififi W/D LLfH . EB
B BALF H TNF- o 7K K ili41 48 MPO {5 o
B THE (B P<0.05) ; UO126 [ AG957 Tk BEZH
IRFEARIIEE HVT 4 8 & PRI (33 P<0.05), {H
ASPALERL 0] 25 S5 TESe TR L (38 P>0.05).

HVT 1 h4 HVT 2 h#H, V0126 1 h4H

1 BB PSSR R SUR B2 4 FA (Sham)
NHZHLIE S s AR 1 h, 2 h 4L (PVT 1 h, 2 h 41) filiZl 4
SER R SE K AT /B R MR AT LIS I, il 96 TR s DS A it a6 s G
PR B Y ; RKIEVRESES 1 h 2 h 41 (HVT 1 h, 2 h &) liififs
FEEE 2 h 2Rl P RTINS L B
B ZE AR 2L s 5 HVT 1 h, 2 h ZH 104, pd2/d4d 2 2R 51k
B P (pd2/44MAPK) #HI UO126 FIALFELT M oAbl #41if
PR AGOST b AT Al 453 40 A S A%, Ml vt 25 A 4 e B A
A VAN it A /D B Y HE  ASECR
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23 KHRMMHAAEARAIE(EK2; B2):
Sham 41 5 PVT 41K U414 p—c—Abl Y245, p—Pxn
Y31, p—Pxn Y118, p-VE—cad Y658, p—p42/44MAPK
Y202/Y204 . p-MLC . p-MYPT Y696 % ik % % L4
HeEE X () P>0.05) ; 55 Sham 20 ) PVT 4 FL4%,
HVT 4 A #RAHHE FIE (39 P<0.05); 5 HVT
2 HEE, U0126 THALPRZIAY p-pd2/44MAPK SR
W 50T p-MLC , p-MYPT 350 B T, AG957
TiAb BREH 25 F 3 IA BT T 9 () P<0.05),
3 it it

FH 0 BN | R T T R 1 55 2 R 5 A X I
W RN 8] ST 20 27K 53 | Ho it o 2 i S s Pk 4 il B
AT AR, SR S I S S x5
AMMLRAR AT AD SR 2 P R 5 R B
55 20 i 45 K Y T B H A R T Fu 25 BIRSEIESE,
c—Abl FARGXT LPS BUlii 15 K 4 Jz Dy g 25 LA 2
BIPR T VE . SR SEERIIESE, Abl S5 X 1Y

52 KRR PR RO AR — B %
S I, Abl S 0] O A2 e ik 0 ) ot
NI FEFE T -1 (VCAM=1) 3k R R MR 40
FEAK T LPS B SUli 1 00 o8 Bz 4z @ e I T
VE-cad HEHIFIER T IR AAE 5 SR, XTI HIL3E
B, SR EHFEAIR T VE—cad 3Rk, 3R
TANM - AR IR T R PR A, B
PTHIAS A, 51 & BRI IG 55 4 16 AL T Re 58 e
[] , BV ity A Bz 44 B T i 3 ok 5 4 AN ] PR AL il Jesz A
[ 338K 5 TR EsHto DB Abl S0 SR A0 A% B AL
A E— 098 . ARBFFEUESE « K VT @S
ALV c—AbL B, {f Pxn 76 Y31 & Y118 45 51/
S I R AR S R Ak (TS ), LRl il 98 B Pk
A S 388 v, B R I PR T S TR T MR IR T Y
REANNE, EB 3 & Kl W/D B w36 ; 8
FH AR SRR R 306 c—Abl BRI AL L c—ADbl 34
fiff NREBE IS, Pxn Y31, Pxn Y118 BEERfLIs(55 , 1

#£1 UO0126 5 AG957 FiAbIEXS K#SE (VT) BS KR AT DAD 14y . fifi W/D Lb{&.

EB iZi=. BALF 1 TNF-a 2= KMEZLE MPO FHERIZME (x +5)

2159 DAD 43 (43) Jili W/D HAE EB % 3 (uefg) TNF- o (ng/L) MPO (U/g)
Sham 21 0.59+0.03(10) 4.58+0.46(10) 12.88+0.58(5) 50.53+ 3.43(10) 0.77+0.06(10)
PVT 1h#H 0.60+0.06(10) 4.58+0.55(10) 13.02+0.47(5) 52.03+ 3.90(10) 0.78+0.05(10)
PVT2h 4l 0.63+0.03(10) 4.60+0.38(10) 13.42+0.37(5) 5226+ 4.03(10) 0.77+0.04(10)
HVT 1 h4l 5.87+0.45(10)? 6.07+0.32(10)* 18.814+0.56(5)? 368.83+ 7.83(10)? 2.20+0.09(10)*
HVT2h % 9.24+0.68(10)? 6.55+0.08(10)* 21.36+1.29(5)? 458.08+ 7.51(10) 2.62+0.14(10)?
UO126 1 h 41 5.01+£0.41(10)" 5.11+0.13(10)P 16.07+0.32(5)" 293.87+ 6.52(10)P 1.31+0.04(10)P
U0126 2 h 41 7.24+0.54(10)" 5.56+0.13(10)" 18.28+0.98(5)" 402.33+13.65(10)" 1.56+0.05(10)"
AG957 1 h 4 5.08+0.33(10)" 5.32+0.24(10)P 14.52+0.46(5)P 310.05+ 5.61(10)" 1.32+0.03(10)"
AG957 2 h 4 7.50+0.49(10)" 579+0.23(10)P 18.35+0.68(5)" 388.52+14.49(10)" 1.91+0.05(10)"

11 : U0126 g pd2/44 2224 THACEE KT (p42/44MAPK) #3150, AG957 2 c—Abl SUEHNHIF, DAD yyRiS M@ fifh 248, i W/D [t
R / T8 LU, EB SAPHSCEE , BALF S 0SS R PRI, TNF= o RIIEIRSER T — o, MPO B E AL W ; Sham 2H AR F R4,
P EE S 1h, 2h ZH(PVT 1h, 2h #) VT ¥ 6 mI/kg, K VT3 1h, 2h #H (HVT 1 h, 2 h #0) VT >~ 30 mL/kg ; 55 Sham #H % PVT ARl
Il HeAe, *P<<0.05 5 5 HV'T AH IR U TN 2 Hedse, PP < 0.05 5 55 4 Sk S

+& 2 UO0126 5 AGY57 FiAb I KIS E (VT) BES ARMALAE BB LB (x +5)

. RSN/ XN
20 541 ZJ(J&Z]?Z p—p42/44MAPK

) p—c—Abl Y245 p—Pxn Y31 p—Pxn Y118 p-VE-cad Y658 Y202/Y204 p-MLC p—-MYPT Y696
Sham 41 10 0.18+0.03 0.50+0.06 0.62+0.05 0.71+0.06 0.34+0.04 0.43+0.05 0.57+0.04
PVT 1 h4l 10 0.19+0.04 0.51+0.04 0.63+0.06 0.73+0.05 0.32+0.05 0.42+0.04 0.56+0.05
PVT2h 41 10 0.20+0.04 0.53+0.04 0.63+0.03 0.73+0.06 0.35+0.03 0.45+0.05 0.58+0.05
HVT 1 h 41 10 041+0.03%  069+0.06"  0.88+0.03"  121+0.087  057+0.03%  0.74+0.08>  0.79+0.05%
HVT 2 h £ 10 042+0.04%  070+0.05°  091+0.04°  132+0.07°  0.61+0.03%  0.77+0.05*  0.87+0.06*
UOI126 1h4l 10 0.43+0.05 0.65+0.04 0.89+0.04 0.78+0.05 034+0.06"  035+005”  053+0.06"
UOI262h4 10 0.43 +0.04 0.67+0.03 0.86+0.02 0.74+0.04">  038+007>  037+004">  055+0.05P
AG9571h4l 10 028+0.03">  052+004">  061+003">  076+006"  040+0.03>  039+0.06"  052+004"
AG9S72h4l 10 029+0.04">  051+0.03"  065+004"  077+007"  038+006"  037+0.04P  054+005"

12 V0126 K pd2/44 22 54 20 AL 5 1 (pa2/44MAPK) FII 3, AG9ST M c—Abl S BEHM 5], p—c—Abl Y245 MR L c—Abl Y245,
p=Pxn Y31, p-Pxn Y118 MWL FESEFRRFEN S Y31 Ml Y118, p-VE—cad Y658 ABERAL AT N & - 55358 H Y658, p—pd2/44MAPK
Y202/Y204 AR Ak pd2/44MAPK Y202/Y204, p-MLC IR AL HLBREE (14248, p-MYPT Y696 Sy 2 b LK 2 1 R R 16 H A5 5L Y696
Sham 41 J B F AR 4L, AP B 1 h 2 h 4L(PVT 1 h, 2h 41) VT N 6 ml/kg, K VIS 1 h, 2h 41 (HVT 1 h, 2 h 41) VT 4 30 mL/kg;
55 Sham 41 PVT AR R4 LA, *P<0.05 5 5 HVT A [RlE < Rl 4 He &, PP< 0.05
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Y118 5 5 o7 sSUBAE IR T XoF 88 AV i 1 5795 a8 1 B
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LPS U 558 i Pxn BiERR £k T BH 2 24035 1PS
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