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RS e HARMNBEKROEF . BHAGE. SROXFNERZEHALD RHEILE (TBD . REA
(BUN) , LBF (Cr) . F 85 K #0881 i 3 (ELISAD K U I 38 HSP72, Iy SR 3EE F -« (TNF -~ & B T B 4
BRE, S e R-BAME RN (RT - PCR) . & B MR f& N5 B (Western blotting) 43 5 4 ) &
## HSP72 #l TLR4 f§ mRNA REHEXE. R LUERFAR Shamd)H R B, &R 5 Sham HHE,BDL
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BDL #H &0t 8] & F 448 HSP72 mRNA B HER F A B E M T Sham 4 (P ¥<C0. 01), 1] TLR4 mRNA
BREAFEFZENEER T Sham A (P #<0.01), Fit 'BHE HSP72 XARP A EH BT TLR4 RHE{F
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Study on the expressions and roles of renal heat shock protein 72 and Toll - like receptor 4 in hepatorenal

syndrome in rat YAN Chun-gen® , ZHU Dong-fang, WANG Feng. * Department of Internal Medicine,
Hospital Affiliated to Medical College, Shaoxing College of Arts and Science, Shaoxing 312000, Zhejiang,
China

[Abstract} Objective To explore the expressions and roles of renal heat shock protein 72(HSP72) and
Toll - like receptor 4(TLR4) during development of hepatorenal syndrome in rat. Methods Following bile
duct ligation (BDL), a biliary cirrhosis and hepatorenal syndrome rat model was reproduced. The blood, the
renal and hepatic tissues of the rats were examined at 1, 2, 4 and 6 weeks (6 rats were used in each week)
after BDL. Blood was withdrawn from the femoral vein and centrifuged. The plasma concentrations of
alanine aminotransferase (ALT), total bilirubin (TBil), blood urea nitrogen (BUN) and creatinine (Cr)
were measured, and those of the HSP72 and tumor necrosis factor —a (TNF - a) were assessed with enzyme
linked immunosorbent assay (ELISA). After weighing liver and kidney and expressions of HSP72 and TLR4
in renal tissue were determined by reverse transcription - polymerase chain reaction (RT -PCR) and Western
blotting. All data were compared with control group (C group). Results The plasma levels of ALT, TBil at
each week and of BUN, Cr at 4 and 6 weeks were increased significantly (all P<C0.05). The concentration of
plasma HSP72 and the expressions of renal HSP72 mRNA and protein were lower (especially at 4 and
6 weeks, both P<C0.01) in BDL rats compared with sham operation rats. But the plasma TNF - a levels and
renal TLR4 (mRNA and protein) expressions were significantly higher than those of sham operation rats
(all P<C0.01). Conclusion
initiating inflammatory signal pathway, attributing partly to the pathogenesis of hepatorenal syndrome in

Decreased expression of renal HSP72 may contribute to activate the TLR4 -

biliary cirrhosis.
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(555) % B3 ¥ B A 3% . TRIzol i F £ H Invit-
rogen /A 8] s ¥ - A B RN (RT - PCR)RH)
£ FEE Promega 227 s TritonX - 100 E AN
WM F % B Sigma 2 &]; 1L ¥ 5L kK K HSP72,
TLR4, =3B H M B % S B (GAPDH) B 57 e i 1k
R EAYBRIEHARILERERED G
i F £ E Santa Cruz Biotechnology 24 &) ; X B
HSP72 A 7 &M F i€ K Stress Gen Biotechnolo-
gies A& Gy I BRI &K 0. 8 pg/L) ;s K R E IR
FEE F- o (TNF - )R & F I 5 £ A |
0435 AN YW T EEETAA.

1.2 B - actin, HSP72, TLR4 # mRNA 3| 4.
TLR4 5| # (600 bp, NM _019178): I #i# 5'- CCA
AGA ACC TAG ATC TGA GC -3, F#if 5'-GGA
CAT GTA AAC CAG TCA TG - 3’ ;HSP72 8| 4
(617 bp,NM _ 031971): k{## 5'- GCA GTC GGA
CAT GAA GCA CT -3, F#f# 5~CGA ACA GAG
AGT CGA TCT CC - 3';8 - actin 5| # (270 bp,
NM _ 031144): £ i 5~ GTA GCC ATC CAG
GCT GTG TT -3, Fi#f 5- GAA GTC TAG GGC
AAC ATAGC-3', 5| LA T AR AR
1.3 KRFEZAMERAH& . KEERERE1IH
o REENBE RSP A AR BB (BDL
BRI BB E LSS A (BDL 4)™ . RE K
RS RN, R R ELE, AL KAR
A SRR AE SRS AL T T/ L o 0 89 B LR
%, %8 . BFRSham) APUTHE , BB B EER
WL EXE. A TARE 1.2.4 F1 6 F&R
6 ARBRE, REKRIM: RS ARELZEREE
S RRBES AL FEBU U IR . 200 mg BHAE
F-70 CHBRERREEA; T . BHLE 500 mg UX
EESEN 0P REE, AKGE WA FAR
E-FOHE) YA, th A0 E I XCE PR VB
HARH,

1.4 BWWIEFEEITE

1.4.1 MmMEREREEHALT), BIELE(TBID,
RZEZGBUN) JLEFCoOSERW . B TMS - 1024
4 B AR

1.4.2 3 HSP72.TNF -« SR : AEEHKA
R BBk (ELISAD R, BB S XM S R
PEAT, FR K 450 nm KRR E (AHE, 5
51 HSP72.TNF -a R #EWLH MR , T HE =
*EHE,

1.4.3 B RNAHWMBURTZHR-BREBERN

(RT -PCROBW ¥ B HRAH 4TS5, TRIzol 1R
RNA, B RBBEA AR T L ZEH(AMV B2 C
Wi ,25 pl PCR LRI R ,B-actin HHNB W, ¥~
WS ¥:94 C 5 min; 94 C 40 s,56 C(HSP72)/
52 'C (TLR4) 405,72 C 90 s,35 MN{§¥; 72 C
5 min, f§ DL2000 Mark # 52 PCR =¥ /N, B3,
B 5B B 3k AL B R 48 (YLN2000) B4R, B A
Tanon Gis2. 0%k 1 2 & & 4 #F HSP72/8 - actin,
TLR4/B - actin JK B W1 .

1.4.4 FERRMEREA R %ZHSE(Western
blotting ) A3 #7: BHA P MARB B R 1UH
TritonX - 100 EARNBBR,. IR . BL . FIE, E
HW KB L 28 v W B0k 3 WK, B FE LWL
50 pl 95 'CH# 2X Laemmli + — 45 2 5% B &4 (SDS)
BRI ABKIRG KBS 5 min, KRS
Bh10%H SDS - BB ERBX S BEL
B. BEARIBEBEL BRASRES BN s YB3
BE 49389 Tris -HCl Zop¥if 37 CHE 1 h, B
5% BLIR 4 P8 Tris R (TBS), I A L EH K
B HSP72(1 : 2 000)/TLR4(1 : 2 000), GAPDH
(1:3000)¥EREDIAK,37 CBEF 2h,1%BB4Y
P53 TBS YEBK 15 min X 4,43 A0 A o E ALY B b5 i
BRIILE GO : 2 000 ERWEHVE 1 h, &
. EE . B .4 . Tanon Gis2. 0 3k =84
¥ HSP72/GAPDH.TLR4/GAPDH X ¥ {8 .

1.5 SGH¥A4R ERNUSELFESE L
RN, Nl SPSS10. 0 3k 4 ¥ 47 J7 2 4 #7 . Mann ~
Whitney U #3%,P<<0.05 HERFERITFEE L.

2 % B

2.1 FEEZAMEERKEMN (E 1. .BDL 4450
KUK R BF A i B 8 Sham 41 8 F
(P ¥<<0.05), HALRBEMEL R RY .BDL 4
ARG 4 A6 BRI K AR, Sham 4
TR/ T R s P K BARJE & 6 1] R B A A XY
BREA ., BDL AR5 &BT R A ALT.TBil &
% Sham HBEFF P H<<0.05);MAE 1 8
12 8 BDL 41 BUN.Cr &8 5 Sham AL ®BE R
Tt & (P #H>0.05),BE 4 A6 AHE
Z75 (P ¥<0.05),

2.2 % HSP72.TNF -o &8 (& 1, 2):BDL
28 %&b ) S L 3R HSP72 5 B34 Sham S B EF
R, JLLL 4 A0 6 FE T RETE S B 3% (P 33<<0.01);
i BDL 4 &Bf A 3% TNF -« S BHYBERT
Sham 24 (P 3#<C0.01),
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Table 1 Weight of renal and hepatic tissues and results of biochemical marks in bile duct - ligated and control rats GEs)
a5 wE SHRCH FE/ARROD BERE/AAECD ALT(U/L) TBil(pmol/L)  BUN(mmol/L)  Cr(pmol/L)
Sham # 1/ 6 3.71+0.12 0.6010. 02 60.87+ 2.95 17.09+ 1.32 6.34+1.08 92.49+35. 86
2B 6 4.06+0.19 0.58+0. 04 56. 68+ 6.65 16.72+ 3.96 5.95+2.19 88.54+ 7.37
4 1 6 3.7210.63 0.5710.03 54,474+ 3.14 17.36+ 4.72 5.62+1.97 90. 65+ 9.21
6 1 6 3.5940.18 0.5940.18 . 49. 43+ 8.57 15. 84+ 3.91 6. 47+ 2. 46 98. 07+ 6.48
BDL#H 18 6 6.14+0.27" 0.78+0.11" 118.43+15.09* 127.53+£32.76" 6.2913. 42 87.63+ 5.39
21 6 5.48+0.31* 0.8140.13" 126.54+24.38* 237.08%56.12" 6.24+2.56 92.13+ 8.09
4 1 6 6.07+0.53* 0.834+0.13" 113.004+17.08* 284.07+45.83" 11.38+2.36" 195.86+12.09"
6 1 6 6.114+0. 32~ 0.81+0.12* 121.46423.35* 301.16+78.68" 13.25+4. 82" 256.731+33.86"
1. 5 Sham 4 [F]3# L * P<<0. 05
300F  osham#  wBDLAL I H mRNA ik, F B & BDL 4 % 6 [d] 5 HSP72
250 Fik ¥ B E M T Sham 4 (P #<0.01), i TLR4
~ EEHEEE T Sham 4 (P ¥<C0.01),
2 200 i 2 3 4 M 5 6 1 8
&
=1
=150
y # - e
2 100 # 5P 72
L # ;
50 # B K - R B 06 actin
o i1 1 i i_L
18 2/ 45 6/

s fi]

.5 Sham HFE B # P<0.01
BH1 AAXKRASMm#E HSP72 &

Figure 1 Plasma concentration of HSP72 in two groups

40 #

OShamél MWBDLA

TNF-a(ug/L)

13

2/
Fie i
¥ : 5 Sham 4 FRHI & . * P<0.01
B2 HAXRBRREBME INF-a ik

Figure 2 Plasma concentration of TNF - o in two groups

2.3 'BHLHSP72 M TLR4 /9 mRNA %35 (AE 3,
Bl 4):Sham A AR5 'E H 4 HSP72 mRNAE x5
%E;BDL R B RERIE . RG 4 A 6 FHBAT
WAL R T 25 G B/ R A %8 Sham 41 8 F Wi />
(P #3<0.01), WA A J5 & Bf B S HF TLRe
mRNAZ%%, H BDL /iyTLR4 mRNAE X B 25
FSham 4 (P #<<0. 01),

2.4 BHLHSPT2 M TLR4A BB EX (A 5,
B 6). F A4 HSP72 1 TLR4 B I EE T %K

418 6/

1~4 4Rk % BDL AR5 6.4.2 #1 1 & sM:Marker;
5~8 4KK K Sham HARJ5 1.2.4 Fl 6 [
B 3 RT-PCRERMFAKXREHA HSP72 mRNA %%
Figure 3 Renal HSP72 mRNA expression of rats detected by

RT ~PCT in two groups at different time points
1 2 3 4 M 5 6 7 8

TLR4

p —actin

1~4 4k % BDL #HRJE 6.4.2 # 1 J&;M: Marker;
5~8 KW Ny Sham HARJF 1.2.4 F1 6 A
B4 RT-PCRZHRMAAKXREHRA TLR4 mRNA ki
Figure 4 Renal TLR4 mRNA expression of rats detected by
RT ~ PCT in two groups at different time points

BDL&
Shamél

 GAPDH

B 5 Western blotting M EHA KR IEHAL HSP2 Bk iE

Figure 5 Renal HSP72 protein expression of rats detected by

Western blotting in two groups at different time points
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Figure 6 Renal TLR4 protein expression of rats in two groups

at different time peint
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HSPs BREERTFEA, £MuBGNEER. #
MESRSBTESHEL. AT ERHHREK
HSP72 KERFZMVAEEBH R, T L 5 o £ 0H
B, Hilk HSP72 R BRI RBEEAR—F. 2
B O R R HSP72 7£ Fr gk it /7 3 3 (/RO %
X B30, 8% HSP72 A BB R FH A B 50
H—TEEER . IS5 THAKAKRBAGHI
W 3. HSP72 geE R &t .0 F. . FF
41 1 0 32 PR (0 Bk L5 A9 40 B O T o 4 iR
e, B EARLS TBRAZLBAK, R i Stk
WREER . EAREORKEIREHIIERS,

B/INE b B A0 18] 5 T 3 LAE A R
AR K HSP72, K5 F 18, ,HSP72 % B i
HERPEHEAE /R fith.EFEHRG. HEE
BHRGEHAP/IEL"S, HSP72 B H A
BT, I HSP72 gEIE AR C B WA T
MEFE B B RLAEREREEREREAR-3
(caspase ~ 3) &1, B R REFEMK ATP SRR R'H N
HREB AT T ERE TR,

BEE N TREFTROEAN EROTREN,
TLRs A{Xf8 R 51 4 W45 4 6 4 F X (iR
£, BRI N EE AR5 F7 (I HSPs)®™,
HSPs BR R B “H FHAB7HERMRN, M5 RENE
M, BREANWEAHE. b TREMBEEA
HSP72 (BB S B HSPTO S B ERGHHHF
PHERBERAREFAR BEAFAPRELIN
HSPs AJfE2% TLRs B WAk, 2 T ik, A1
18 HSP72 W REif 3 %% TLRs B3I REFS 2
FRATME R ERG . BR Endoh SV HIE
THEEEHBESHFEAR R ENEA 2N FHH
HSP72.HSP25 RiA B E T, HAEZFRE LB
FEX M HSPs XX THREIBETFERNHIIXR

L ATREOLH . RATI 4B 7 BDL 52 @3
JF B 43 A E K AR Y GRS i A= fL Fn T B 4 4L
W), LR PRATEUEL ,BDL 5 &5 E & KR
3K HSP72 & B DL R 'BH 4 HSP72 #) mRNA fIE
HREYBETHE, X—LERZHHT Endoh R Y
“HSP72 RIETHFARBEEERLHXL"HRBIE.
AL PR B, BDL /5 & i | & X R i
¥ TNF -a FRBUK'EHLR TLR4 i mRNA ME
HERKXHBERT Sham 4, KW FEEEERE
HEP,AAFHL HSP72 RIX TN R, fLHE
TLR4 B R3EH TNF ~oa B0, XHgERE
7~ :(DHSP72 By &35 TR RB4E# T h TLRs j33)
MREESER:O5'E /R REGHLE KM, R4
PG EREFESEAERRIEZ — @B BEHAR
REHSP WEWRBEH THHRBHRESZS
ER KA. B FHE HSPs 5 TLRs B3 R¥ERS
HHERRWPTR ML FRE B B, AR HSPs ] g
HAR TLRs REE AW R HBELHTRY
B % HSPs i TLRs REEFSERFE O FRZX
BB DIPLH
$ %3k
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