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Role of M3 receptor in the effect of penehyclidine hydrochloride up-regulating p-arrestin-1 expression”
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[Abstract] Objective
B-arrestin-1 expression in lipopolysaccharide (LPS)-induced human pulmonary microvascular endothelial cell (HPMVEC) injury.
Methods . M3 shRNA transfected HPMVEC and normal HPMVEC cells were randomly divided into LPS group(A) ,LPS+PHC
group(B) ,LPS+ M3 shRNA transfection group(C) and PHC+ LPS+ M3 shRNA transfection group(D). The cytoskeleton change

was observed by laser scanning confocal. The LDH level in cellular supernate was detected. The VCAM-1 protein expression was

To investigate the role of M3 receptor in the effect of penehyclidine hydrochloride(PHC) upregulating

examined by immunofluorescence chemistry. f-arrestin-1 protein expression was determined by Western blot and -arrestin-lmRNA
expression was measured by real-time PCR. Results Compared with the group A or C, F-actin cytoskeleton arrangement in the
group B or D was neat,the LDH level and VCAM-1 protein expression were decreased,and f-arrestin-1 expression was increased;
compared with group A or B,F-actin cytoskeleton arrangement in the group C or D was neat,the LDH level and VCAM-1 protein
expression were decreased, while the B-arrestin-1 expression had no obvious change. Conclusion Silence M3 receptor is conducive to
reduce LPS-induced HPMVEC injury. But the role of PHC up-regulating g-arrestin-1 expression has no necessary connection with
M3 receptor.

[Key words] M3 receptor; penchyclidine hydrochloride;B-arrestin-1; shRNA

JHe B E A Y AT A G AR SR M E BT RN 2 T, il
RMA B P RA S ZR PGSR EZ—, TERIN S
4 Cacute lung injury, ALD™ . N8 A T 2L E S 2 —
JE 8 Z % (lipopolysaccharide, LPS) , i% % 43t & Mk 75 5iE . ALI
W FREBORN T Z— ., I8 PR 200 450 15 2 e 78 i 2 1k il
PG —AEEIR Y IR 2 SRS 5, vl s R
P 40 A D) 2 T 422 40 10 Ml G0 0L A P B 46 i A
B AT AR . SRR IR £ 48 Bk 1 5T T (Pene-
hyclidine Hydrochloride, PHC) , i & 4 K67 . th E 3 E 24 F)
ZERBEVEIT A . B M 19 (B-arrestins) J& M A A Y (5
R SRR Z — & G 38 R I 52 M3 B Y o7 1R 4
B AU AT I T R I R BRI £ 22 kW] 1A B-arrestin-
1Rk W MR TR SE A5 . i R R IR 2 & ek — Fh ML,
M3 & 5 P I 6 B 52 1A BEL Y 70l . A BF SR 4008 ik M3 32 {k shR-
NA 5% Yo Nl S 0 45 9 B 40 0, R R LPS 5 40 Jifg 3 [ o

*» EEWB:EFARFFEESHERLSTH (81101408) 5 Wb 4 & B A1 7 )5 26 it % i B (2016070204010150)
B 1E#E , E-mail :jial9811001@163. com,

A970—) . K& . EEP I EBNFIRKRB LW RORI . -~

B AT DA S e B 0 DR A L 3 A U R R R K 2 48 Tk A0 i R R
s Ak N Bz 40 it 3L B2 i & (lactate dehydrogenase, LDH) 7K -,
WML N B2 41 M2 25 i 43 -1 (vascular cell adhesion molecule 1,
VCAM-DZE 1 £ 15 VU K B-arrestin-1 335 [ 52 I, WL £ M3 7£
LPS 75 5 (19 il 4w i 56 P9 B 4 M 495 o i 7 T DR R I $h IR T 2
Z5fik B Brarrestinc 1 IIVE FZ TG 5 M3 ZIRMAFER X,

1 #R5F%

L1 kR AW % P R A0 A (3£ [ Scien Cell 4 ), RP-
MI 1640 H; 75 JE (Sigma 23 6], 36 1), # R K £ 28 1k it 5
050302-1, i #F J3 B ¢ il 25 ), JC i ¥ 35 77 2k o (Invitrogen
Life Technologies 2% @l , 35 [#) ., JJ§ i & 2000 iR 7 (Invitrogen
Life Technologies /A %], 35 E) , LDH 5 & (B 5t & A=Y T
ORI S B BEPIAR TgeG(Abcam 24w . 3 [E) . FITC 451
1Pt IeGKPL A A 3 ED . DAPT Byt GE = Ry wl) ¥t
PRV K B F) (38 = KA F)D, Barrestin-l — 4 (Abcam 23

& & 8 A R



FTRES 2017 %5 A% 46 A% 13 19

F] B [ED Ml B-actin — P (Santa Cruz A, H), — 4 HRP-
Fhi e leGKPL 4w, EED,

1.2 Al i 4 79 B 40 8 Chuman pulmonary microvascular
endothelial cell, HPMVEC) {&4p 5538 HPMVEC Fiin A Mt
B 10 %0 G4 Mg RPMI 1640 #5337 5E . % F 37 °C 5% CO, 5%
R RE SR L B R ARV HH 22 0 R T R, 85 3 P B AT i
RIERZ L AR WA L5 Bl A 2 IR G B A A
HES . 540G 97 2 8000 A Ay il A B, W 3 15 5%, L PBS b
Yk 2. Al 37 CHIELAY 0. 25% B A B 1 1k 2~3 min, il 3
ml BRI A RITIR S BB W B 3 1 s 2 L Bilf%
£&L IR T 4~6 R4,

1.3 S RACEE K T AR BUBUE HZ 00 N B A0 I B 3R A AR
TR B, LA 1X10° A/ mL %5 B H2 R0 T 6 FLAR (Fg 4L 2
mL) B R (B 4 mL) L R A BE LA K 4y ol 4
2 LPS A (A) R IK £ Mk + LPS 41 (B) \LPS+ M3 shR-
NA B9 41 (O ML IR IL £ ik + LPS+ M3 shRNA # 4 4]
(D). & M3 Z{k shRNA JFRL 9 14 g J % Yo 22 46 R A TR
W msE . 7E 50 pl i Opti-MEM JG Il 1& 5 7% & o A&
M3 Z{k shRNA # Fki. 5 B 50 pL Opti-MEM JG i 3 85 5%
Fe M 4.5 pL BRBAR 2000 350 TR A G IR FE 20 min, #
0. LIy M3 Z{k shRNA QL4 )5 & 24 he A 4.
EH MM ALHEE S 0.1 pg/mL 1) LPSHEEH 1 h; B4 1E
AL SE I AL 2.0 pg/mL IR ZEREFE 1 h
BEIIA LM A 0.1 pg/mL 1) LPS K220 H 1 h; C 4. L&
M3 Z 4 shRNA [ iR 5 4o 40 i 24 h B A&k B2 0. 1
pg/mL 1 LPSHE 1 h; D41 Li& M3 Z{k shRNA i Jfi ki %
YA 24 h BRI ZOMREE Ry 2.0 pg/mL M EER IR £ ZE T &
Thig mAZHED 0.1 pg/mL By LPS 4RZ207 5 1 h.

1.4 HREpludthric- ot L R A B BRI o) & 1 5
AR Al R R A e A P T A O A R R, R AT
JEFRBR b B 353 R He LT R AL H . PBS Bk, 4%
Z B R B E 5 min, 40 AR K EALS JE IA S AR
M 9 5 R K JE7E 0 T E 40 min, PBS VL, i il DAPT %
W AER WGP RIEMEE 10 min, RJY Carl Zeiss 7 BOGH i3t
9 MU (Carl Zeiss AG, 8 =) WSS 40 i 22 i A5 4k .

1.5 LDHKFE BB AL EE)E 1 6 LA, A 41
PIHR . A3 10 AN KEFR 4L, F 60 min B 8] £7, #% I LDH i/ &
VLTI AT 1 A 2, 4- R B MF B A I LDH K,
1.6 HuEdifise e ki VCAM-1 B A RE Wb
ASRAL B F G 6 LA, B KW A 4% 2 RH
F% [ 28 , PBS wp vk Ja fid FB T A 4040 26 48 35 36 A b I 40 4 A
Y950 4 i B L i 100 pL #REE S 0. 106 YR TR T . = I
W% 10 min J§ PBS ik, — i@ 44, 8 & T rkfa N 4°C
SEE . R BB NS PBS whigk 3 ¥k, £ PBS 5 m
5 —HoA R B B R = IR E 50 min J5 ., PBS ik,
T DAPT e i, 53 R BEOGIEE 10 min, PBS whi /5 R 8 T,
A A0 R — TR N A B0 98 00 T K S DR 3 s A A3
b EE R R4 A S EMR 20T R S8 NIS-elements F3. 2 X [

1751

PEYe 8 HE 4T 40 B 0 VCAM-1 B 38 3% 19 F 35 W ¢ Ji (8
(OD) , BEHLEEIR 5 A~ i A% AL 5 I PH M 35 3 19 W Ol B {8, TR
FIE B VCAM-1 3Rk,

1.7 Western blot 3% #R41HL 5 A~ 1% 5% M WS 40 i . A B-
arrestin-1 35, RAE QM AFRRED, W40 pg HH,
L AT SDS-PAGE BE A HIK. W E A RN E
PVDF B, i 78 & 11 3 P (5% MBS W% 83 % F PBS 2% wh -
0.05 % Tween 200 ZJAEH 1 h AR R4S . o0
JA B-arrestin-1 —Hi il p-actin — 4.4 CHEF TR . H TBST
EVRUEBL 3 YK, &K 5 min J5 . I ZH HRP-EHi R 1gG, F
FIRVZE 3% S 7 30min, FH TBST EyEJEME 3 W, K 5
min, #1734 3R AL RO . R Alpha Ease FC 437 4
SR FR G4 AT B AR OG5 A

1.8 SZAFIE M E i PCR Kl B-arrestin-1 mRNA ik F %
B YREHE R M Trizol $2HUE RNA 7 5 45 B cDNA K 52 i)
P & PCR. prarrestin-1 L ¥F5| 47 : CCAACAACACCAA-
CAAGACGG, F 3] ¥ : CGCTTCTCTCGGTTATTGGC, ¥~
A B KB 193 bp., N Z practin Il 8] 4 : GTCCACCG-
CAAATGCTTCTA, F i8] 4 : TGCTGTCACCTTCACCGT-
TC. 9y 4 A Bt K B 190 bp, PCR JZ W& % :2 X qPCR Mix:
12.5 pl.2.5 pmol/L ARSI :2. 0 uL, REE 57791 :2. 0 ul,
ddH,0:8.5 pL. B4 95 C A4S 1 min, 95 °C i 45 4
15 5,58 CiR K 20 5,72 CHEM 20 s, FLPEFT 40 DMEF . R )G
72 “CHEAf1 5 min, PCR 5ZJ%J5 , 76 ABI Prism SDS 2.0 % {4 I-
1T B 3434 5 s AH DL A 08 R BE SR 22T (B AE y Brarres-
tin-1 mRNA A X K ik 5,

1.9 geit2ab 3 SRHA] SPSS 13. 0 it 8k g 47 43 #7 . 3t
RPORLL T s FoR L AL L ECR B R 5 25 40 B . P<<0. 05
RHEFAGEIFE L.

2 &% ES

2.1 HAHBMEEAEREAN LB REsOIREN
B Sa AN AT EZALM M B AWM ARG
7N, HTCH GE i O A0 AZ I 2200 0L o T 45 T 3R IR IR £ 25 Tk 99 4cb
Mg BABMA RN E. 5 CHLE. 4T Hmk 2 4 6
Wb EE Y D A LSh B A S T RS AT R R, 5 A4l
. CANEhE T E S 2 S L 5 B4l b, D
20 L3l 2 1 109 3% 2 1 A I 241 iR (B DD

2.2 F£441f LDH KF-HAl VCAM-1 B RBWLLE 5 A
M. BAH LDH KF-F VCAM-1 1 KA 5 C AL
&,D 4 LDH /K¥F1 VCAM-1 EHERRFMR: 5 A A HE.C
4 LDH KV H VCAM-1 A RIBFEIL: 5 BALE.D A
LDH k-1 VCAM-1 T FEERBEMLGE D,

2.3 KUY parrestin-l FHHE A mRNA Lk 5 A
HH . B 4] Barrestin-1 2 [ Al mRNA RixF&: 5 C4H
#,D 4 B-arrestin-l FH M mRNA BT E: 5 A4 L#E.C
4 B-arrestin-1 2 [ mRNA RE T B L 5 B4 HLE,D
2| B-arrestin-1 & H Ml mRNA £k TCH B oA (B 2.3 D,

*1 EZHEMP LDH K VCAM-1 #A B-arrestin-1 RIEHW LB (T+5,7=5)

2 51 LDH(U/L) VCAM-1

B-arrestin-1 B-arrestin-1 mRNA

Al 60.3928. 80

B4 45.55+5. 87"

1.0140.16

0.6040. 12"

0.35%£0.09 0.93£0.11

0.7940. 08" 1.2040. 10"




1752 FTHRESF 2017 5 A% 46 %% 13
gR1 ZHEMM LDH Kk F ,VCAM-1 #0 p-arrestin-1 FRiEW LB (TE5,n=5)

241 51 LDH(U/L) VCAM-1 B-arrestin-1 B-arrestin-1 mRNA

C4l 36.67+4,13b 0.45+0. 04" 0.44-+0.07¢ 1.0540.13¢

D4 25. 1343, 55bde 0. 2340, 05de 0.9240. 14b¢ 1.2540. 06"

b, P<<0.01,5 A4l #;c: P<<0.05,4. P<C0.01,5 B4l F#;¢: P<<0.01,5 C 4l L#%.

Bl SEABRNHEETRELHLE

p-arrestin-1 - - e - -

Bactin - - - -

LPS + + + +
PHC = + = #
M3 shRNA - - + i

2 EZHMP Rarrestin-l EARIEALLE

3 i

LDH 1E# 1§ 00T AF7E T 40 M P9 . {E 78 40 ff 32 451 493 10 3
35 PR3 e AT 32 5 A A IR R T L Sk S e ) G K -
TR AR U B A I R W A0 il 2 R FEDY . VCAM-1 g 41 i 766 B
535 H R S BR AR R SR AL 5L, A T R R A0 I S N e A
I £ R0 B BTG O 5 S A A BT B 7 A e T BRI PN B 4 A 45
Wi % R R Ay T AR T . AR BRI £ 45 b R B Y e R
M1, M3 52 (R BUGT R GRZG %) A RS i 44 A5 AR 38 1) BT IE 984
FH AT AR T T 40 6 A P RS AR e 32 4, B G &5 AR IR 3R 1, K
75 240 i P B8 A A VR R L R R T LB Ay Ot e A
T A BT WA A R A R A s s . A
FERN A LPS 5 0l (0 38 9 S e L R s 75, 45 SRR . 5 A 4
4B 41 LDH /K F-Fl VCAM-1 28 [ % 35 W A% 42 7% 50 e %
&Rk R] AWAR LPS 1 B It i i 487 P9 Bz 20 B 45473

B-arrestins EEAUL$E B-arrestin-1 il B-arrestin-2, /& GPCR
Rl EENBE LA XREAS . EANR D, BLA TR
BRI Z 2l 2 pg/mL J5 LDH /K1 VCAM-1 £ X H 8
FEAK L T Brarrestin-1 K35 b 387 £ B2 ) £ 28 Tk wI 5@ b B 4
B-arrestin-1 & 3k M M B AR LPS 5 A4 Il G 1 4 P9 52 40 i
45

R B GICRE JIE 9 RE 2 1A (ML 32 1) J2 JI8 32 1A 50 1 I IR L T
FERE=RBASTFRESED (G EDMBRN REFESH ST
B L R G B B Z /& (GPCRs) ™7, i B-arrestins ]
VLR 3 45 6 B IR A A 38 B0 00 32 1 BT B 9 2 1k 5 G 4
P 22 1) B4 AR EL AR P DATIT BEL BT 75 B 082 1R A T 1 15 5 e Sl
BEUO ARSI b MRS T A 3 A0 B L D 1L AR A E AR
R W B, LDH KEH1 VCAM-1 & H £k K E &K, 1T

AB2 TR T M3 Z (R F ik g il . AN 4l LPS 5] 2 ix g
Ho AR A8 Ak 1 R B U L TT S BN B R R I £ s ek X X S AR AR 1
B AR R D 4138 800 08052 N B2 AR J 49 1 1 e
W M5 BAFHE,D 4l farrestin-1 3k Jo B W ol 4E , UF B
LR IR 2 2 Tk A Y Brarrestin-1 A ALl 5 M3 5z {k I Ot B #%
AR,

L5 1 BTk M3 2 IR FE R R IR £ 2 b i LIPS 5 5501 il ik
L8 P9 B2 40 B A0 05 v e #E  EEEAE L UUER M3 32 4R I T /%
I% LPS 55 1 Jili f3 it A8 PN B2 A M43 45 . (R R R % & ZE Tk 1
B-arrestin-1 [1EH 58 B W Z & M3 fF{E LRI R ., X
A Ve 2 A5 5 75 T 52 A A R AH G L B A R — 2B RO

& ik

[1] Machado FR,Mazza BF. Improving mortality in sepsis:a-
nalysis of clinical trials [ J]. Shock,2010,34(1) :54-58.

[2] Cribbs SK,Matthay MA, Martin GS. Stem cells in sepsis
and acute lung injury [J]. Crit Care Med, 2010,38(12)
2379-2385.

[3] Chen H,Bai C,Wang X. The value of the lipopolysaccha-
ride-induced acute lung injury model in respiratory medi-
cine [J]. Exp Rev Res Med,2010,4(6) :773-783.

(4] B 2328, M 655, ShMR I & % Bk 700 5 405 24 0 Ik 2
/N BR AR 05  B-H HR R -1 RaE R sE e L. s AR
Mt i ,2013,33(4) :499-501.

[5] Li Y.Xiang M, Yuan Y, et al. Hemorrhagic shock aug-
ments lung endothelial cell activation:role of temporal al-
terations of TLR4 and TLR2 [J]. Am J Physiol Regul In-
tegr Comp Physiol,2009,297(6):1670-1680.

[6] Distasi MR,Ley K. Opening the flood-gates: how neutro-
phil-endothelial interactions regulate permeability [ J].
Trends Immunol,2009,30(11) :547-556.

[7] Li BQ,Sun HC, Nie SN, et al. Effect of penehyclidine
hydrochloride on patients with acute lung injury and its
mechanisms [ J]. Chin J Traumatol, 2010, 13 (6): 329-
335.

(8] XNR. 1 B4, p-il 25 (= Je Hom se e [J/CD]. hapi
s % 2 (R R »2011,5(3) 1 208-212.

[9] TIshii M, Kurachi Y. Muscarinic acetylcholine receptors
[J]. Curr Pharm Des,2006,12(28) :3573-3581.

[10] Van Koppen CJ, Kaiser B. Regulation of muscarinic ace-
tylcholine receptor signaling [ J]. Pharmacol Ther, 2003,
98(2).:197-220.

fcfa B .2016-11-23 & H H #:2017-01-11)



