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[ Abstract] Objective To explore the impact and mechanism of the thrombospondin—1 in septic liver injury
by application of RNA interference. Methods Male Balb/c mice were randomly divided to four groups (n =10 per
group) : sham, CLP control, siRNA negative fragment control, and siRNA effective fragment group. Through
hydrodynamic tail vein injection, the fragments of siRNA specific for TSP-1 were deliveried to make RNA
interference and reduce TSP—-1 protein expression.The model for sepsis was developed by cecal ligation and puncture
(CLP). Serum aminotransferase and serum TNF—a contents were detected.Apoptosis of liver cell was observed.
The change of liver c—=Jun N—terminal kinase (JNK) was detected. Results In comparison with sham group,
serum ALT, AST and TNF-a contents, apoptosis of liver cell were significantly increased as well as the expression
of liver phospho—JNK was decreased in CLP and siRNA negative fragment groups. After RNAi all detections were
inverse. Conclusions TSP-1 may induce septic liver injury. This resulis in increased serum aminotransferase,
serum TNF—a contents and increased apoptosis of liver cell. The suppression of phospho—JNK is involved in the
mechanism.
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MR BEIE & 2 i B DI RERE AT 255 1E (multiple
organ dysfunction syndrome, MODS) &4} G F i
RaaMERE, IR ZAAE ORI 2 R, T
EHA U, fege . MEERFIhRE, 1EdnfuRE il Ciss
PUF IR A A e B PR fc, 2R
ARATEMERHIE AT B, FFIIREA R M FEAE K
J& 5 MODS # b ik 2z — . RNA T4t (RNA
RNAiD) & i /D T #& RNA ( small
interfering RNA, siRNA) Ji 8l [R]J5#E mRNA FEfF
5 PP A e St s S B R UR , BELT H A BE (R
P, ANRERIEG UM BT, RNAG 8 B
SENEPAHOR, T RMARr RN RE, B
WAL | SEE AR S TE. ARSI
&M FEE B ORTOUE BE N OBE MORCE Bl
(thrombospondin—1, TSP-1) FHEMREMEA ., [H
IR AE NN . FFIDREZ A, TSP-1 ATRES: 5k
BEREH O R A R . AR SEEADUN F RNAL R 3
JHFIHE TSP-1 ik, R0 5 & MR 0 5 v iy
YEF KL

interference,

1 5%

1.1 Eh¥pEE

Z: BSCERP-R IR &K (hydrodynamic tail
vein, HTV) JESHAHIA siRNA HBL: AT 18 ~22
g MR BGAEIEYE Balb/e /MR (B 258 K245
i) 2 16 h, 40 pg 1 siRNA  (Qiagen
ocr), BUEAYEXTBE R Br . AR B, s T
PBS 1.5 mL, Z/NREHIKS ~7s WHEA, RTA
ZHFN CLP Xf B2 [A] R T4 PBS 1.5 mL. Z &M
CHEKP R H B 45 4L 2 ] (cecal ligation and
puncture, CLP) il /e 8 i AY . O LG Z 4N
(50 mg/kg) JEIERREE, HEIFELEW, TEW
MALEW SIS FLE W, 18 SH LTI E M 1
W, SEEEERANEYRL, BAERIFCE, &

TR R S AEHER K 1 mL AN, SR, T
RUATIME, EHEMATEEILER, 25 Eg9F
K.
1.2 DEREH

FEALr R 44 (n=10) : IRTFARH (sham) .
CLP XFHEZ . BAEXTREA . AR Bedl. HlB5 6
h &4 5 HIRETRREE, JF B 245 0 Be il e ok It 249
0.7 mL, FF/5 B WA e i A8 i S50, U A2+
WA VR T WFES Bk 434 B T -80 “CUKAR ¢ H.
MbrA T =0 B 2REEIM, T LA 2 500 v/min, #5005
min, M2 MIEE T -20 CIKFEK. &P 5
SRS 12 h [FIRTRREE, BY A0 B i 3505E
INS KRR, AR KEEE AL E
TG, FPIEAS R w e A A, J R
W 10 min, FESCBUHAT A T
1.3 BRIhRERE

FIA A shA AR 5E M35 5% 2 B ALT Fll AST
T
1.4 IM7E TNF- o« #&i

SKFH ELISA AR M TNF- o & &
1.5 FFELEALEAA TN

K FH TUNEL 3 o7 A0 20 B 7
1.6 BFELR INK EEHEN

% F Western blot K50, 43 A FH 4= 40 0 24
PARBUS R, BCA ILER, U150 pg AL
M i#4T SDS-PAGE &ECHIIK, #% 5%W 4l . 10%
SrEEchlE, FRERYK (50V, 2930 min, RFEEE
Wedi MLk, ¥k 100V, 25100 min) , BN B ik
fraiBkmE® (100 V, HE 80 min) , # AR
LFHEZ M (Pall corporation A ] ). BY I H 257 i
AT S%WNRY K TBST 2 FEHM 2 h, PRI,
TINAFHR,—HT 4 CHFE IR, VS SHME Ak
Y (HRP) #ricf) =3t (Pierce A4H]) F1 ECL {2
I (Pierce 23H)) e, ‘Wi, W% . 3, W
= 1.

&1 F-HEREEG

Tab. 1 The reaction condition of primary antibody

E IR RN P LSRR e T LU A3 I3
phospho-JNKantibody R Z iDL 1:1 000 Cell Signaling Technology 2 F
JNK antibody e Z iR 1:1 000 Cell Signaling Technology % ]
B —actin—HRP antibody JNEL LR £ 27N 1:25 000 Sigma 23]

1.7 &FitESH
gERDIIIE + bRifEE (xxs) Fon. T2
FPER TS, RA R T 2200 e gl e 2 5

P<0.05 WESAHGIH2AEX.
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2.1 MmMFESEHENE TNF-« MELER
S5EFEARLAMIL, CLP 4L FH X4 ALT
. AST . TNF-o Sy EFE (P<

0.05), LA B T RNAi 5, 5 CLP 41/
FAEXT AR EE, 3 HIBRIEIL (P<0.05), UL
=2,

% 2 RNAi Tif TSP-1 X AR SERATIhEE. M7F TNF-o . FFMAT. INK ZEARIAMFIM(X £5)
Tab. 2 The effect of TSP-1 downregulation by RNAI on the liver function, serum TNF-a, liver apoptosis and

JNK protein expression in septic liver injury(X +s)

ATl MYEALT(U/L)  MIEAST(U/L)  MVETNF- o (pg/mL)  JAT-40MIELH]  INK/B —actin phospho—JNK/JNK
sham ZH 30 £2.24 721212 121.1 +3.51 0.082 +0.002 1.006 + 0.084 1.756 +0.085
CLP 41 140 + 4.53% 302 + 3.544 514.5 +6.83% 0.345£0.014>  1.024+0.090°  0.302 +0.045%
FIPEXTIEZH 80 +2.55% 392+ 4534 4159 +5.81% 0314 £0.013>  0.974+0.074>  0.198 +0.038%
BHRTBA 30141 78 £2.55" 112.7 +3.54° 0.051 £ 0.003" 1.034 = 0.060 1.748 £ 0.113"
5 CLP AT A &S, "P<0.05; 15 sham A4S, 2P<0.05. £:4H n=10.
2.2 TUNEL x4 FF 48R
B T AT AR R R, M il ke APl
NN e TE e N e (e v BACHY Lo 833
ks BFEARY WE D AR B - :tfﬁ#iqfh*},
(L 2) WABEEAEfE T4, W CLP 41 (LA g &) ;g Lot o
3) BB IRAL (P 4) TR T 4u. e R P e
TUNEL Y1 F- 4 85 5 0085 F B ¥ H3 100 /40 PR AP
ML, PSR TN, TS A el P NN
2.8 o L E_we

B, SRAFZ L HI B IMEY SERFARAMLL,
CLP 2H AIRA M X} R 20 08 T A0 e 9] S B 4 sy (P<
0.05), TLIAER Bt RNAL J5, 5 CLP 41/
BH-PEXT BELHAH B, PRI T 4n i be ) B B A (P <
0.05), W 2.
2.3 BFRE JNK ZEARIE

Western blot £ 4%-4H phospho—JNK . LR L
INK, WZHE B —actin £ik5c (ULES), PIEA
i YR E R R S 5. DIAR B —actin
Sy B AR AR R R 1L INK BB (AN ik, BRI
AR ZEF G (P>0.05) 5 FLAE#RR{L
INK MFEUE FLEE phospho-INK K, H5EFAR
AHEE, CLP ZH A1) B ZH phospho—JNK ZRikHH
BIEE (P<0.05), TLIAR A B T RNAI S,
5 CLP ZFNBATEXT BRZHAH EL, phospho—JNK 25 14
KBTS (P<0.05), L 2.

3 iTie

3.1 HTV F&HEFS ¥ ATIE RNAI BRI

b th2g 90 AR B B R FH 75 i B e L F oY i
7~ RNAi 2 —Fp b O 7 i SE R TR AL I, DAAE
Y. S BRI kA HA LG
K A5 RNA  (double—stranded RNA, dsRNA) #%45F

B1 BFARAHESSRATHE (x200)
Fig. 1 Few disperse apoptotic cells in sham grou
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B2 AMFRAVEATHE (x200)
Fig. 2 Few disperse apoptotic cells in siRNA effective
fragment group ( x 200)

B3 CLPAXZERFTHAE (x200)
Fig. 3 Many apoptotic cells in CLP group ( x 200)
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5 i I T PR AL SR A I5Y, TV 1

st Ly & SRS LR, ORI RNAG 6005 7k

S R I 1 P Lewis i 3 i 5 2 % BUVE % JIFIE RNAI (9

G S T AN GIRNA FELE S AL S A T R 40 g R
N ; 1 SIRNA I FIRIFEIE TSP-1 26k, i X Fhk

e, oet if‘w‘ AR, ERIEE sIRNA ELBEE RS ATE F T I K.

B4 FAMXNBAXSRATHM (x200)
Fig. 4 Many apoptotic cells in siRNA negative fragm-
ent control group ( x 200)
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Fig. 5 The Western blot results of phospho-JNK/ JNK
in control and RNAi groups

SN VI Dicer 1HBIFFREA# L siRNA, Dicer HHfiE
F siRNA 255 BRI -G 1 RNA 15 ST
EY, W ATP BRBENTR: sIRNA fif i g B4 1M 4
T, siRNA Jiz SCHESE L IS B AMEC TR AT (]
FEH I mRNA, #8 mRNA 5 siRNA 1F SR,
TEFE B siRNA 3' 3y 12 PRI R bl . B
[ U5 mRNA®, 5| F7 51 i 5 P 5 538 )5 5 R ot
B RN EAZA Y A RNAT DFFE4RR E L
TIRE R I 5 | D5 F HAR e L shy, i
2510 4% a BL RNAi 12 F Tl BB vh s~ SE
MITRE, T TR IR Feak et . &7
fEb = A LN BhY),  BESER A A 2 3 DR ek S il
WM ABR. RNAG BEAE S 0 55 I i 22 46
RBERs, HLANARAE . ARG | JAE . Bl P
H (R 5%, Bs 0k nT S8 TR I A e 4t
i

RNAi 76 Wi 2L sh 9 (5 1 4 3 25 0 35002 an 4 K
siRNA AL B A0 4000 . S, . S
FERY” 8 TR S EARR AR . RIEM
siRNA Fr B ] 5 e 7L sh e JE N 228 T R, %4
AT siRNA Il FAEXT RS (2R IRE R
10%) WA, ZERd (5~7s W) i
BT e YT 2l b AR P 1 5 siRNA

32 TNF-a EAEZENRENRSEFSKE

FEE4E

TE Y b 20 T B0 B 55 A% 1 LW
W OB A B Ko o R A B AR R TNF-« |
IFN-y | ILs Fl NO S RAEA BT, 25| R MEEAE 1Y
KHEENZE. REPRAY . FapidR LEAE L HE
HRK R R, (H™EIREEAE Fl MODS B FE 2
{58535 50%LL F10 TNF- o J2& B 5 2 58
BT R RIAIEE T, FEMEEE B
HREZEMER, WEHEH B ENY H TNF-o f25
PE siRNA I8 S Mesg i /N R, e m Bt i
Z WU R 0N AR TS 2 6 fFML AR S i
RNAL T I IR0 I TSP-1 Fik, ] IHRG:m 2] i,
THR AN TNF- o 5 PR, A— Tt i B
TSP-1 FEMEHERE it hEIE RAIEH, 5 TNF-«

I A RSB,
3.3  TSP-1{EA—FIHEFN N RS 5T SREE
FF4ReRI =

g 70 AR Baenziger MEE I8 SIS Y ML
/N Ay B AR E TSP-1, BRI/ o BRI 3
By, o5 /MR R T 3%, 2 2RIUS
WM, &/ NREE W 25%", Rt
TSP-1 FFE I/ IMRFFA . AR5 — 9 R B N
PEZ2 IS A B AR I ), I i A58 A D) R BH
i, TEPUMIR IR P ARG R AT . IR AR T3
fih TSP-1 B3 B ZBEAT, Wam Y TSP-1 ik
WREZRG, 2. ZWARAED, i iz
R, B UR . OB, S . RRGBPE
KATHR . RRAESE, AR . SR IE B
EIRae SE

RELIT 200 M8 T~ 2 e & BYA Y7 SR W 1 233
4y, TSP-1 W@ Z@ BN ST &4,
TSP-1 B IHE R GG R, TSP-1 HAEM M
TR A4S N R I e oy EE, n] DARRIEE
ZH 200 A8 % B DA ARk e A= . TSP-1 78 B I
UR $fn b ekt s, EAERSMS St/ NG 4 iy
JHT, #REER TSP-1 AU 55 b 2 i FLiE 2
BRI, 78 TSP-1 mfB/ N U 7R X /R #5
f b B /NG RS ThRE =l W R E R, =M
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BE2, . BN EFEURE O -1 XHRERE A0 5 0 1 LI B 5T 29

TSP-1 '8 UR Bt i Ris2a &0y, HAEM
ML 575 AR T 56, (ERRARSE. ARSE
T LA RNAL FIRATIE TSP-1 2635, & P20 i )7
TR Rk, 3R s hE i 445 b TSP-1 2 54
ST, REFNERAENTE . FFRERRS.
3.4 JNK @K E TSP-1 I SR AR T

HEEREZ—

22 24 )55 AL 3B I (mitogen—activated pro—
tein kinases, MAPK) J&—4/04i TR HAG 22 /
I TR N WERR AL BE ) B 2R I, o] B R Ak L
2R BT B 11, I DR A A, B M A% 1 8 1 7 5%
7 s, RS Al AME 5 5 | 240 i B g
WEEFSH SR, TmfEET 2 A4
W, ZRIGA 4 DFEMS, BIERK, JNK, p38.
BMK1"L 5 B ORATF 9 MAPK J& 155 M2 i e mif%
SR M N EEAARE, PO RARG R
i s S AL FE B, S50 S K.
KB 3, TS EMEE R, ERAE.
JEVEE . NI . MR R AR . UR Bt AL
HEEEM. AFEE MAPK 4045400, g
AR A= P S

INK i 62 S5 2 fe, HAARsA G
SRR RS IR A AE 0. INK 3 B 7E 4
Mo Tt AR E WA 2R, 28N
g INK Gl R LI 259 . MARmbig . SEAMZ U
% Fas B V5 AR T T 00 i, (R A
WF5EIA R INK G AL IR T ME—HL, AL
I, HEBRRIEIA N INK 3626 i T 5] —
SEFEE MR YERT, Rl 230 H A B AL,
ARSZIGT-LL RNAL FIAFE TSP-1 &3k, & M40
LR T B s, I R A TNK S AL
PR INK 38 B TS ARl A T . A L.

MZAEMTRIE . MODS MIBIGH, BT RWIA
ISP IR SR IR SRS, b K BRI R
JEA AR E, it RNAL /> TSP-1 (92615 A
MHSHUAAE BT 6 MR BEAE A R A 1o
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