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RNAEREIRE RS ES 1 5 Caveolin 1 ZERREEFE X
G eE B RHLE

FHF, M, T4, B, BIE, 3D, 648, HAAR, AgX, BFR

(PAXFREZER B4EBA, #d ki 410013)

W = HRE5BH: MRS TR (SRLD RIEHLE AR ERE, AN EEE (LPS) b FIE I F 14 5 40 i
FR 98 RE 0 1T BE S B ERYY . BT IF AR N . RNA RS PERR AT I 208 1 (ADARL) n] R 1 0 45 4 i
4 1 Dy BEAH DG FE 1 Caveolin 1 (Cav-1) 752 5 1ML 8 N B2 L h 09 Jay 8 R4 B SE S o BRLIE , AR SE 4
ARV ADART Y Cav-1 46 SRLLHRIVE AT, LA Ry SRLL A9 R 1A By 74 S48 1 77 1%
ik BADARIL B PR BB /N BL CADARTER) 5 F A= /N BL (ADARI™™ ) & 20 H, 6 B v 5 LPS
(20 mg/kg) 755 MeREAE /N BB R BR FERE LY, 6 h 5 R4/ BRUAS HC10 3, ARIBURFIEZH 2L, O 40 B8 I 52
W ANAE (LSECs), M ad HE G (0 08 22 H T IR B2 e A8 FH 40 6328 9 6 7k WL 4% LSECs 1 Cav-1 J
NUFAE F1 VE-cadherin 193k, PR/ N TR0 HADARL siRNA % 4 1F 5 87 A48 BN R
LSECs J&7, 181 PN Bz 20 B0 4 5 36 WL 88 7% e 5 LSECs (34 i 5 0 . Western blot #:3 Cav-1 "F i AH ¢ 46 14
MRk,
SR MR YR, EHLPSIE, ADARIF/NEAET A [ L F ADARI™™ /N, F 16 REKTF
ADARI™™ /N (1) P<0.05) 5 HLUR L 2E M WoR , {ESFLPS 6 h 5, ADARI™™ /N FLUAY JIF 61 45 L
ADAR1™ /N U ™5 5 A Md S 9Ot MR iR, AT LPS 6 h )i, ADARI™ /N LSECs 1 Cav-1 5 VE-
cadherin 1) 5K T° ADARI™ ™ /N, 1E 3 28 BN U LSECs % 44 ADARI siRNA J5 , %8 A8 77 W Sk ik
55, Cav-1 NI 1 VE-cadherin [ 3235 T, {H B-Catenin [ 335 JoHH 2 B4k .
5% : ADARI 9 T A sk D) RE G K 2 T3 SRLUINE , AL v] B8PS S H A2 Cav-1/VE-cadherin i % (1) 75 14
KL, #7% ADAR1/Cav-1/VE-cadherin 38 4 0] GE & B i SRLI A3 550 5K W
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Abstract
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Background and Aims: The pathogenesis of sepsis-related liver injury (SRLI) remains unclear, and the
inflammatory damage of bacterial lipopolysaccharides (LPS) to the hepatic endothelial cells may be an
important process. Previous studies have suggested that RNA-specific adenosine deaminase 1 (ADARI)
may be involved in local and systemic inflammatory responses during endothelial stress through
regulating the endothelial cell function-related protein Caveolin-1 (Cav-1). Therefore, this study was
conducted as a preliminary assessment to analyze the roles of ADARI1 and Cav-1 in SRLI, so as to help
find a new approach for early prevention and management of SRLI.

Methods: Mouse sepsis models were induced in 20 ADARI knockout mice (ADAR1°¥°) and 20 wild-
type mice (ADAR1"¥™) by injection of LPS (20 mg/kg). Ten mice in each group were sacrificed at 6 h
after LPS injection, the liver tissues were harvested for histopathological observation by HE staining and
the liver sinusoidal endothelial cells (LSECs) were isolated for observation of the expressions of Cav-1
and its downstream protein VE-cadherin by cellular immunofluorescence. The remaining mice in the two
groups were used for survival observation. In LSECs from normal wild-type mice after ADARI siRNA
transfection, the proliferative ability was determined by endothelial tube formation assay, and the
expressions of the relevant downstream proteins of Cav-1 were determined by Western blot analysis.
Results: The results of survival observation showed that the time of death of ADAR1*° mice was
earlier than that of ADAR1"™* mice, and the survival rate of ADAR1*° mice was lower than that of
ADARI1™"* mice after LPS injection (both P<0.05); the results of histopathological showed that the
liver injury in ADAR1*¥° was severe than that in ADAR1™"*mice at 6 h after LPS injection; the
results of cellular immunofluorescence showed that the expressions of Cav-1 and VE-cadherin in LSECs
were lower from ADAR1"° mice than those from ADAR1""* mice. In LSECs from normal wild-type
mice after ADARI siRNA transfection, the tube formation ability was decreased, and the expression of
Cav-1 downstream protein VE-cadherin was down-regulated, while the expression of 3-Catenin had no
obvious change.

Conclusion: The down-regulation or functional deficiency ADARI1 can cause the aggravation of SRLI,
and the mechanism is probably associated with its regulating the activity of the Cav-1/VE-cadherin
pathway. Thus, activation of the ADARI1/Cav-1/VE-cadherin pathway is potentially an effective strategy
for prevention and treatment of SRLI.

Sepsis; Liver Injury; Endothelial Cells; Adenosine Deaminase; Caveolin 1

CLC number: R657.3

Jie 5 iE AH OC #5147 (sepsis related liver injury,
SRLI) MR 7 A5 J2 B2 22 i R M, IR A B 5Y
SRLI {4 & J ML il I L S 24 A -5 300 2 g pIL o6 LA e 3
WG IT IR SRLL B A SR L, A MR IE
g B R, S5 K 48 ML (liver sinusoidal
endothelial cells, LSECs) 2 %% &% T 16 B 105 R 1A
40 e N B R (lipopolysaccharide, LPS) , L& N
B 4 B AE A IR A B A 2 AR S sS4 Y
I Se 2 BB I K 51 K i R GE v SE
AT B B B g R f 0

A H B 52 & B0 RNA K¢ 5 IR 1 B A 1
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(ADARL) A Ry —Fh 4237 (4 10045 I8 5 40 7 1 3 A=
K. ZFUEME AT LA EEMEN. RN
A2 5 AU RNA  (dsRNA) 254 938 5o 1 22 5 it
T (A) BB (1) MEE. BFREE &3,
A A1 18 P 2 40 H R 9 ADART W] ST B R 2 4R
[ Caveolin 1 (Cav-1) B8 FiH, Cav-12&—Ftefk
(0 40 P T R 48, A N R AR A,
EWNE . B s DL R AE 5 7% 5 55 b B v R 7 OC
YEM . 4 ADAR1 K Cav-1 27 %5 T SRLI H #i
R UL Sk A

% 8 B LSECs 78 -5 405 b e 5 %8 ¢ & 2 9 1
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M, AWM ES T ADAR] Bt = 78 LPS i 5 19 JIF 46
it LSECs FIEH ., JF#RT ADARL 7E LPS 5 5 19
JH458 3 v B4 A AR DG AL, DA Ay i DR R 4 B
I SRLL 41 5 19 JE %

1 #MRERE

1.1 SR

ADARL N Bz 5 5 P8 m R /D BU CADARTPRO /)N
B HIK S 0% A3 ADARI™ B2k )/,
.. B 7 15 ADARI 3}t I 96 B (adenoviruses
expressing ADARI gene, Ad-ADARI) i 3 [E JC 2% &%
K% Qing Dewang &Il ##2 Z 5 $& it . Pr A BLH T2
INERZE 2 PR R AL PCR %5 5E , e SCHRY 5 vk 441
B % 1Y A0 LSECs o Al 52 56 1 kL 5 A 4% 6L 4 -
Anti-ADAR1 Antibody (Abcam, F%[E ) . RIPA % f#
W (Servicebio, ™ [E ) . 50 x Cooktail (Servicebio,
1 [E ) . PMSF (Servicebio, W [E) . Wg ik & A i
i ) (Servicebio, ™ H ) | & 2 & % il F
(Servicebio, 1 E ) . BCA & H & & & M i 7 &
(Servicebio, ) . TRIzol (Life Technologies , ES
). M-MLV (promega, FI[E ). dNTPs (Promega,
FK) | oligo dT (4T, 1 [E Fi) . Bulge-LoopTM
miRNA (i 1, J7 M ) . Rnase Inhibitor
(Promega, &% [# ) . SYBR Master Mixture (Takara,
HA) . BG4 1% (Ausbian, KFIW) . DMEM
(Corning, EHE). A ( LWf#lFARAF,
W i) . BEFR AL INAL (Rayto, SE[) . BIKE
OHL (Heal Force, ™) . HLIKAL (dLHis—4:4)
BHEEARA A, PEIER) . Nanodrop Sy EE R I
(Thermo, fE[E ) . Real time PCR {% (Agilent, ES
) . 96 fL #x (Cornning, 3£ [ ) . 1 #fi 1X
(EPSON, HA),
1.2 XLWITE
1.2.1 EA4R& HBUADARIX /N R ADAR1™/x
By AR RUNELAS 20 L, IR B TS 20 mg/kg LPS FH ST i
BT /N A, FELPSAbFE 6 h 5, 4145 Ak A
10 /NS REATIEA 2L, 5085 LSECs, I T4
UL 5 s, HAHF R 10 R TR
AR ML . BUIE 5 BF A B /N LU LSECs % % ADARI
siRNA,  LAFE 9 siRNA B4 17 91 e JC % 4k 19 LSECs
JhXf R, WLEE LSECs 3 5 fiE 71 ) Cav-1 T 7 & A
VE-cadherin 5 B -Catenin IRl
1.2.2 Z0229R3 K AR R SyobR [E i 7Y T IR bR A 2547
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A, SR HE YL @ 3EF T 0 o BT A R IR
H Olympus Provis 't i 85 F1 4% o

1.2.3 LSECs & & 32 3r B 4t 3 o ik BUB 6 B K/
SUF ALY, 43 45 37 JF 56 0 40 M A I %5 PN B2 4
W5 40 M i B AE 37 °C, 5% CO, YRS T EGM-2 1 37
S, B 2340, A E e ALY, BUAE K R AT
() 3~8 A0 TS0, 1% 5 40 i Bt e R P f % 3 ik
Wi, IF 15 40 M A= K 2 80% %5 JE I AT A& A 4k 2k 1y
F% . H Ut ADARI siRNA 24 h /j, 762 mL XHiE R
EGM-2 85 55 B rh 42 8 100140 B, % s 1) 40 i k5
K 80% . FEYLmt, ¥ 50 nmol/L ADARI siRNA . Xf
M8 siRNA i1 6 wL LipofectamineTM 2000 i & il A )
200 wL opti-MEM }5 3# He b, 2 IR N i 30 min. 4
JLA opti-MEM 58 0E 2 38 J5 , %% G 524 W0 m A 2 2 i
B, BIEHRIRS . 548 h 5 B0 #1755 .
ADARI siRNA J§ %1 . 5'-CAU CAA AUG CCU CAA
AUA A-3' (Dhamacon) .

1.2.4 Western blot 4] /J» A, LSECs #9 ADAR1 & A8 %
A kAR R B EABER, MAEHE
BRI (2:1) JEEE KW 10 min, DL 10 pL &
FLUEAT EARER YK, R, FH 5% R BERG 2R W53t 1 he
— P4 CWELH, ZIEETHE 30 min J7,
TBSTEEPE3 WK, kY, W, BRI,
HHAFFY, PhotoShop & Bl 6, Alpha 04 kb B 22
45y B H AR 16 A .

1.2.5 @izt B Y ADARL YN
ARSI R L, R5 H 4% PFA =R T [
30 min, PBS{EP2¥KJ5, 0.1% TX-100 = i T 1EH
1~2 min {f 4 i BEGE 3% . AR50 B8 B TR &,
JH 5%BSA/TBS % 41 30 min, PBS V% 3 3 . 3554
— PR BEAE 1% BSA/TBS (s B A% B4R H AR Bt M i
), BEABEES RS0 pLITIAR B, 4 CHEE
. G PBSIE MR 3, K YU BAE 1%
BSA/TBS "', BEANBEIE 7N S0 wL ZHiFs B, %
12T 30 min, 50 DAPT 24 4% 5 min, il b &)
JE Je 33 8 7 70 OG5 A W Ao TR e
1.2.6 A @i B oA m el Matrigel LA
40 °C UK F i 1 FL Rl Ak o 96 FL AR AR Sk B2
T =20 CUKFE A o 55 2 K50 wL Matrigel fill A&
W96 FLAR H, Fr RS A 37 CIE fEHEERE .
B AL Y siR-XF BRAL . 25 FAXT R4 . siADAR1 41
JT P9 Bz 40 e 8, B 2.5 x 10° 40 0 422 F T Matrigel
., FIFHECGM-2¥55%, B T 37 CMAHBER 6 h, &
JE TR R O, TFRNE R ECE o DT
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Bk LK 2 56 9 4455 B DL AR R /NS B A o
1.3 Sit=4bE

K FH SPSS 13.0 e it 8k kA7 A B . 3 o B R}
LB B « brifE2s (2 s) oo W49
K AR BT K6 . KT 4 2 ) e Ok LR 2R
25081 (one-way ANOVA) , 41 [B] ¥ 4 b 4% %
Neuman-Keuls ¥ 5 . P<0.05 4 22 54 G122 5 X .

2 & B
2.1 LPSAEBE™MANRIIBEER

# ADARIT™ 1 ADAR1*° /N [ | 20 mg/kg
LPS i W S, AWM EE R XA, 10H
ADART**/NEUAE 40 h J5 & #B8FE T, 1fif ADAR1™
INRTE3I AN AT R Git s i} B

IV (P<0.05), £7 1% W] AR T ADART™™ /)N ER
(P<0.05),
2.2 LPSAEERA/NRAFARALRATEETL

ADAR1™ 2 /N {1 41 23 45 46 F I 41 B 1) pt
BRI 54, HFREMIEHR; ADARL "4 /)
ST 400 i 5 P BT DL R 2 9, R AR, T
FKEGL, KoMK, ik, ADARI® /N
F4) 453405 F ADAR 1™ /N BB ™ 51 (5] 1) .

2.3 LPS & /5 # A /R N K 48 ke Cav-1 # VE-

cadherin B3R 1%

LPS 4b B J5 i) ADART*® /)N [ LSECs H* Cav-1 Al
VE-cadherin 1Y 3 ik B & 1% 7 %5 B8 241 ADAR1™™ /]y
SR, Ud A PN R 40 5 2 ADARL AT 0 5 D I 4 PN
o4 M Al & #E A Cav-1 Fl VE-cadherin fiY) 3
ik (E2),

ZT_{ , ADAR lECK() /J\ [Ij_[j{‘ ﬁE ~|‘: Hj— I‘Eﬂ ﬂ T ADAR lﬂm/ﬂnx
- - . v -
» \.‘ - - - e . ‘_ - P v L e e P L
. ‘ - -~ “ b4 ', L
' - ® et - L - A % R
-.‘ - ol ‘.‘ ._\ B ’,‘ P W ._< g "’ <
- : AN TR , - - 5 : Sy ts
[ 2. S . ¥ 5 ¢ { M ¢ A » .
[ o ) - XN s & o o
< vet ' & | 0. = o7 s 3
& N N ; N S N - ¥ 5o O :9 - e
P a2 - ‘,‘4.‘\ Rt o K G o9y >
S ey %y
r - | ry "’
. “ - : v o - 3 . P 2, o 3 P al
. . ™ R - ," ~0 S A
"N \ 3 o H Shd ’d . ¢ Ne
SN P SRS NS ~ A LR T e A e
1 /NRIFELHELRE (x200) A: ADARI™¥°/INE; B: ADARI™ /N,
Figure 1 HE staining of the mouse liver tissues (x200)  A: ADAR1**° mouse; B: ADAR1™™ mouse
DAPI Cav-1 VE-cadherin Merge

ADART¥ ™ /NRR,

ADARI"™ /NG

2 BEWIEEEN LPS AR 5 4H /N LSECs F Cav-1 1 VE-cadherin B3 1%

Figure 2 Expressions of Cav-1 and VE-cadherin in the LSECs from mice of the two groups after LPS treatment by cellular

immunofluorescence
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2.4 inZ ADAR1 5 LSECs it s gt
Hoas [ xF BAL L, siR-ADAR1 4155 T 41 il 5%
M5 PR, N AR XE5E . /NG TR B T RE 41 i 5

X B OSiRNA 4 5 25 [ XF B 4 8 & i & %
5 (E3).

E3 HNEMEMEMRESE A ZAXEEY; B: XTHEsiRNA4]; C: ADARIsSiRNA4]

Figure 3 Endothelial tube formation assay

2.5 Western blot#ill LSECs %3 siRNA J5 Cav-1
THFEARRIE
525 A B4 L%, LSECs % ¢ ADARI siRNA
J& ., ADARI 5 VE-Cadherin & 35 F 78, {H B -Catenin
B2 I8 To B B AR fb ;. XTI siRNA 415 25 (5 6 BE 41 (1]
HKEARBAKEFTHEZER (K4),

ZEPRTIRL] XM SiRNAZH  ADARI siRNA 41

VE-cadherin | s——— M 150 D

B-Catenin |

ADARI1

B-actin

SIAY ,,,;,;,,,7,'7;4
El4 LSECs## ADARI siRNA J5 Cav-1 TilfEBHIRIE
Figure 4 Expressions of the downstream proteins of Cav-1
in LSECs after ADARI1 siRNA transfection

3 it i’

SRLI & A= A48, FEAE & A 2 4% B DI RE Rt
SO SE AR I, S S AT O YRR
HMERE R, TRABESE SRLI Y 9 HIL i) T H 2
5400 o ML LA B S4B 1) 36 T 7 5 X SRILE
HA 25

SRLI ) % 5 BIL ) 2 BT A B 200 i £ 52 21 A 3% R
P Cln e T Al e FE 51 K i 98 iE AAR I K AL A I
EDI A N ) AR O VAN S T NS R €
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A: Blank control group; B: Control siRNA group; C: ADARI siRNA group

W T PR 4 R A 0 A DG 43 A5 2R R RE A 5T,
T 10 1 A 3R 48 e 20T RS 0 < 10 O 4 403 9
g A, PRk, PR 4 R 3 S 3 SRLL Y
() G HE A IR -4k SRLI M AF P9 Bz o it e b e 6
HEAE TR o, I HAE AL, DA P K2 4
JL R B0 S Bl . R L AR BR Y A Ny R A
ZR, K52 Ry SRLT R B 4 443t i 17200

018 5515 % B ADARY 1E hy — Flr 4> 37 19 1l 55
W FEMEERK., KFULNEHEDEA
HEEAEH . MR E S dsRNA 25 4 il 1 i
AWM (A) AL (1) AEERT. ADARI
J& ADAR F MG v & U A B R 5L, B A AR
B, P110 1 P150°', ADAR1 T 1994 4F M 4= JF i
YRy B ok, R TR T 0 g R
ER, IR KA Z A Uifg i B A 2
ER, Bk Az 2 EW, MR EEAHER
IE 01405 5 G % 451420 ADART AT B 22 58 E
BN, JFERE S 2 5 R A B R AE
SR 4

R T ULEE ADART 3k XF Jie 7 0 /I BRI 488 495 14
B, AR 5T K ADAR1™™ A1 ADARIT™ /)N Bl
20 mg/kg LPS M JE 3 5F AR AF W I 45 R B OR
ADARTFM/NEBE T L F ADARI™™ /NEL, F71 %
AL F ADARI™™ /N B o X LPS H ¥
ADAR1™ F1I ADAR 1K /N B/ JF 41 41 22 43 7 i
7N, ADART™M /N R 453 47 Lk ADAR 1™ /)N BB
FEEE . $E78 ADARI 7E SRLI 9 & i WLl & T 5 24k
FH o 4 S e 9 e B AR W88 e B . 3 o A T & B
LPS 4t 2 J5 1) ADAR1" /N [ Cav-1 Fil VE-cadherin [

http://www.zpwz.net



918 W E AR A

531 4%

Feik B EAR T X B ADART™ ™ /NEL, #2755 ADARI
5§ Cav-1/VE-Cadherin i % %5 1] S 1€

WF 58120228 5 3, Cav-1 2= 41 i 3 T A4 /) 5 B
WHEEE K (Caveolae) MIARAEMHE I, 2 —Ffefk
W A0 BT R 254, FE A N MM AEEEE, T
VE R /INves 3 B A 45 0 RO A 4y, fEAE LT,
RENS 5 40 M K K /e B Y eNOS FasE 25 4, i
T M DA T S G T i AR 1 A T M Y R R A
AW FFH ADART @ B 5K g, 9125 K20 T ADAR1
RSN SRR AR LSECs PO TE . 458 won, 5
XFHR 2 3, si-ADART 4158 T 40 B A5 i 45 9 F4 6i ,
PR A A . NE IR R I BEM ] 5 Cav-1 TR
[ VE-Cadherin &35 T 18, {H B-Catenin [ 3 ik Jo B
AR Ak . 275 ADARI 7E SRLI 1 /9 75 FH A] Bk 55 9
4 Cav-1/VE-Cadherin 3 % 0915 YEH 5% .

ZE LT, AR AT oY BB R S 4 R
4545 SRLI & i AL T 52 1) fop E e, 26 35 42 1 A
AR U . M BEE S BRI R A1 B R P R 4k R
SRLI (1 B SCBEAIL I, MEEEREARS T . N 40
Ji 57 B 400 3% B ADAR R %, 4K 117 3 5 Cav-1/VE-
Cadherin i 12 1 B¢ LSECs B e $54 405 , 4k ifif v 6 5 2k
— RGNV N, AN SV TR, s AN R P B
AR AR A /AR E AL R AR AT, i — 2D R TR
15 i
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