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Study on effect and mechanism of hemodialysis on heart function

in rats with renal failure’
ZHANG Pei' ,ZHU Xinwang',Sun Yanan' ,MU Zhongyi®
(1. Department of Nephrology ,First Affiliated Hospital of China Medical
University sShenyang ,Liaoning 110000,China ;2. Department of Urological Surgery ,
Liaoning Provincial Tumor Hospital ,Shenyang ,Liaoning 110000,China)

[Abstract] Objective To investigate the effect and mechanism of hemodialysis on the heart function in
the rats with renal failure. Methods Forty rats were divided into the sham operation group,model group,ago-
nist group and hemodialysis group,except for the sham operation group,the other groups were established the
renal failure model. Results In model group,there were the myocardial cell hypertrophy,nucleolysis, myocar-
dial fiber arrangement disorder and a large number of inflammatory cells infiltration;the pathological damage
of myocardial tissue in the agonist group and hemodialysis group was reduced. Compared with the model
group, LVEDP,LVSP, +dp/dtmax, —dp/dtmax, serum creatinine, urea nitrogen, CK, CK-MB, IL-6, TNF-a,
IL-18, TLR4, caspase-3 mRNA and protein levels in the hemodialysis group were increased, and the protein
level of p-NF -kB p65,p-NF -kB p65/NF-kB p65 were decreased (P<C0.05). Compared with the hemodialysis
group, LVEDP in the agonist group was decreased,and the other indexes were increased (P <C0. 05). Conclu-
sion Hemodialysis can reduce the renal injury and myocardial inflammation and improve the cardiac function
in the rats with renal failure, which plays the role possibly by inhibiting TLLR4/NF-«kB signaling pathway.

[Key words] kidney failure; hemodialysis; Toll-like receptor 4 ;nuclear factor-«B
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40 FUE 5 G fa B e E SD K R I B b T A il
i WFE BT A R 55 4F 24 | R AT IE 5 SYXK (52) 2016-
0051,
1.1.2 B LKA

Toll #E2Z & 4 (TLR4) /#% K F-«B(NF-«B) i #%
BRI e 2 8 (LPS, £ [ Sigma 24 &) ; B 2 ML AR %
it (CKD | LR B0t ) T (CK-MB) it 77 & (b 5t 1) 4
BAEYIE ARG R ED s F A -6 (1L-6) | i 3R
FEH F-o (TNF-o) | H 40 i/ R-13 (IL-1) ELISA ik
Fl (B L A TR A R FD s b KR
TLR4.p-NF-«kB p65.NF-kB p65. caspase-3 — Hi (£
FE CST A #]) s AK-200 Ifil ¥ 35 7 #% (B #. Gambro &
Ig 13 UNEIDR
1.2 F#*
1.2.1 HBAERER 54

40 HARRPE 10 HAER BT AR, HAa 30 Hiil
£ B R K RUBREES . TAEMA S T 0.5
em HHAF 1 em &b AEEETFHHENY O, BEL
B HL A A S B Eh Ik 2/3 20 3,1 SRR B A B R R .
AR A JE] Ji MR e ot A I UL L R 3 RUK O TR
FARH(P<C0.05) , FR BT, 30 HR R AL
24 HL % 80% ., # 24 HK BLRH HL 43 o 455 Al
4Bl MR AT A FAS 8 R RTFARAK
SEWNEATE Wk = g ) [ N 7 I
1.2.2 #H#HFM

LRI 24 h 5 I08GE BT 4 R BUA TR K R
8 F OBUGE # ik 48 L S A /N L% F i bKGE B 4 I, 1%
MR BN &S B E A 0.7 m*, FFEHEE. WA H
50 U/kg, AEH5714 25 U/ (kg « h) o I35 A 3%
i R BRL it He 22 b T 8 B L 2 RF 55~90 mL/min, i B7 B
] 1 h, 1 J& 3 ¥k ReEL 3 J8 . Wsh iR 4L i 83 B 7 vk R
MR BT, B UGENT I, #4510 pg/mL LPS,
BT ARAFBAIZLL 1.5 mL 0. 9% S AL ahiA e o
TR TR FF2E 3 .
1.2.3 SHERFhE

WWIT A A 72 h MR I A2 0 = BT AR OR R
(LVEDP) /& 0> & W 46 JE (LVSP) , 2.0 % N R e K
LT (+dp/dtmax) 220 F N R e KT [ 0OR
(—dp/dtmax) ,
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1.2.5 BBILIE &

BN B g k250, A B s, R 4 A gk
SAFHALKE I CK ,CK-MB 7K F,

1.2.6 HE #é&:%

VIO E F 4 2R PR, B . )
A AT HE Jett, rh PR e B A, 62 B T ulgg,
i,

1.2.7 ELISA %

HUCHR A3 O ILEH 2, 593, B0 B 3 W, ™ 4 e R
ELISA 7] & v B P31k .

1.2.8 ¢RT-PCR %

BGH A0 WL S B BUR RNA L 505 58 cDNA,
#4F RT-PCR %, VA Bactin AN Z,2 7 &
mRNA FXF R IRRE 51975 W% 1.

£1 RT-PCR3I#E3I
F A 51917 5
TLR4

F:5'-GAGGACTGGGTGAGAAAGGA-3'

R:5-GAAACTAGGGATGGTGAGGA-3'

NF-«kB p65 F.5'-ATGTTCCADGTATGACTATCAGG-3'
R:5'-GAAGAGACCAGTAATCACGACA-3'
caspase-3 F.:5'-AAACAAGAGCCAAGTCC-3'
R:5'-AATGAGGGTTGTGATGTG-3'
Bractin F:5'-TACGATTCTCCCATCAACT-3'

R:5-GTCTGGTAATCTCGCACTC-3'

1.2.9 Western blot %

BUO L2, 24 . 350 B 1 . BCA L 2
BEHKE, LA CRIK R B S, S EAPUAA
5004 CHEF . —H (15 000) EHMWHF 2 h,
ECL 3% ,Image ] 7B 5% K EEAE . B W& 1 5% K
JEAA /B-actin 257 K EE(E T3 H A8 H Rk KF .

1.3 “%itsFam

K SPSS 19. 0 Ge it #4F4 Br B , 1 2 5k L
x5 Fon, ZHAR R H BN R 7 2 081, AR
Fe R LSD-r #:5, LA P<C0. 05 N2 % H 4 it
2 2 =
2.1 S HEIGAR

SRR 2 LA, 8l ) AL RN I Y 3% AT 41 LVEDP
JhE, LVSP, + dp/dtmax, — dp/dtmax FEAK (P <
0.05) ;s S¥sh F 4 b, W E M4l LVEDP JF & .
LVSP.,+dp/dtmax., —dp/dtmax [&{K (P < 0. 05), UL
* 2,

2.2 REFWUEF . RERRT

SRR Z He gL 3 sl 500 AL RN I YRGB B 4 LI L R

R AK P BEAR (P <0, 05) 5 5B 20 L85, 1035 A
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ZHUEF R ] BKEFEAR (P <<0.05) , L3 3,

2022 5 A% 51 A% 9

x2 &4 LVEDP.LVSP,+dp/dtmax, —dp/dtmax EbL & (= £5)

2190 n LVEDP(mm Hg) LVSP(mm Hg) +dp/dtmax(mm Hg/s) —dp/dtmax(mm Hg/s)
BFARA 10 7.5640. 52 158. 2522, 16 14 156. 85741 185. 45 9 542. 78824, 22
L 2 8 2.19+0. 42° 258. 75+28. 65° 21 658.78+1 203. 66° 13 984. 964802, 55°
Wl 8 3.0320.36™ 221. 5426, 75" 19 524. 62741 104, 24™ 12 542, 154721, 55
MEENA 8 5.750. 46" 175. 65421, 57" 16 024. 5541 205. 33" 10 874. 554815, 42"
F 269. 045 29.012 72. 254 52.393

P <<0. 001 <0.001 <0.001 <0. 001

" P<<0.05, ST AR A" P<<0.05, SHBILAHE; . P<<0.05, 53 HI41 ik,

*3 FZHNE RERKFLE (2 £5)

4157 n WLEF (emol/L) JR % A (mmol/L)
BF A4l 10 61.02+5. 63 6.24+0.41
A A 20 8 135.84+8.62° 15.03+0. 85°
i eIRiE:| 8 126.3546. 22" 13.6540.57"
MBFENH 8 112.13+7. 02 10. 6540, 74
F 217.910 326. 072

P <<0. 001 <£0. 001

. P<C0. 05, 5ETFARALH ;. P<<0.05, GHBY ;. P<
0.05, 5B 4A L.

2.3 ik CK.CK-MB &

SR A b, 3 sl 0 4R It W% BT 4 CK L CK-
MB K F-FEAR (P <<0. 05) 5 5 8 s 3 41 Lo 3¢ 1l 325 At
#H CK.CK-MB /KPR (P<<0. 05), L3k 4,
2.4 HE%&%%R

okilhe|
BHXRONMABATEML LB (HEX400)

BFARA
& 1
2.5 ELISA #m %

SR N = ) o v R A O
TNF-a,IL-18 /KA (P<<0. 05) ; 53 3h F 40 b &5
M % B 40 1L-6, TNF-a. IL-13 7K F F& % (P <
0.05), W% 5,

2.6 PCR#%nlz R

SRR A b fe L  3h ) AR I A AT 41 TLRA

caspase-3 mRNA AHX} 3 ik 7 B AR (P <<0. 05); 5%

AU 20 R B WL 200 R RE K o 200 JH A% 98 fie L R L, 0
JULET i HE 51 25 L R B 4% AE 240 0 3R 11 5 38 8l 57 4 A i
02 M 41 R BRULETR 4k | UL AR B 52 85 1 KO JUL 2R g AT
R A 95 1 2 A L LI 1

£4  HHCK.CK-MBKFELE(x+s,U/L)
4151 n CK CK-MB
BF A4l 10 182.54420. 15 20.45+4. 45
BRI 41 8 382.11422. 16" 82,5545, 62°
Wsh A 8 358.6120.06™ 67.5146.02"
MPEHTAH 8 224. 6520, 54" 42,8445, 02"
F 196. 177 241,187
P <£0. 001 <<0. 001

L P<<0.05, S TFARALE:": P<0.05, SHEH LK . P<
0.05, 54 i,

snslea A

ZhFNH L3, i B #r 40 TLR4 . caspase-3 mRNA A
X Ik R FEAK (P <C0.05), 454 NF-«B p65 mRNA
MX T IEm A 8] L5, 2 7 LG 24 E L (P >>0.05),

W6,

x5 £4H IL-6, TNF-o IL-18 K FEL B (x L)
215 n  1L-6(pg/mL) TNF-a(ng/L) 1L-1B(ng/L)
BFEARE 10 15.19+3.24 6.08+1, 22 8.01+2.25
B2 8  80.254:7.54"  44.52+3.88"  38.66%2.96"
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HRS £ 40 1L-6 , TNF-o IL-18 7K F L 5 (7 +5)
21 51 n  1L-6(pg/mL) TNF-a(ng/L) IL-1B(ng/L)
WEhFA 8 71.2545.36" 37.1242.41"  34.55+2.61"
MBENTA 8 45.8443.52™  20.04£2.47" 28,1642, 52"
F 296. 832 394. 905 258.215
P <£0. 001 <£0. 001 <<0. 001

P<<0. 05, ST ARALE ;. P<<0. 05, SHIBIA ;. P<
0.05. 5T A L.

&6 £ 48 TLR4  NF-«B p65,caspase-3 mRNA #8 3t

RIEEEE (2 +s)

21 51 n TLR4 NF-«B p65 caspase-3
BFEARH 10  0.2340.02 0.35%+0.03 0.6540. 11
ik 8  0.71%0.08" 0.3620. 04 1.8240. 15
WEhFHE 8 0.6240.07" 0.3620.05 1.61+0.11%
MEBENH 8 0.3540. 09 0.3720.02 1.21+0. 13"
F 95. 431 0.452 153. 641

P <<0. 001 0.718 <<0. 001

" P<<0.05, 5 TF AR LE ;. P<<0. 05, GBI ;. P<
0.05, 5B .

2.7 Western blot E# | 4 %

SRR b, sl A AL N LW B T Al TLR4 p-
NF-kB p65. caspase-3 & H # X 2 ik i & p-NF-«B
p65/NF-kB p6 F#EAK (P <C0. 05) 5 5 ¥ 8h 7 41 b4, i
WBHNT 4 TLR4,p-NF-kB p65 . caspase-3 4 H #H X} 2
ikH &% p-NF-«kB p65/NF-«B p6 F&fk (P<C0.05), 4%
41 NF-kB p65 & A ek w4l ] i, 25 % 4 it
FEX(P>0.05), WE 2. % 7,

TLR

p—NF-k B pé5

NF-k B p65,

caspase-—

B -actin|

BFARA 1REA

b |
2 LA LR TLR4 ., p-NF-kB p65 NF-«kB p65.
caspase-3 EHKEELE

miRiEE

x®7 %4 TLR4 .p-NF-kB p65 NF-kB p65,caspase-3 & HHXT RIZE R p-NF-«B p65/NF-kB p65 [k (x £5)

2190 n TLR4 p-NF-kB p65 NF-kB p65 caspase-3 p-NF-«B p65/NF-kB p65
BF A4 10 0.31+0.11 0.29+0.10 0.82+0.11 0.35+0.13 0.44+0. 09

AT 2] 8 1.0240. 14° 1.13%0.12° 0.83+0.10 0. 9840, 19" 1.36%0.08"
Wi 8 0.6840.11% 0.6540.12" 0.8240.10 0.6240.15" 0.7940.07%
MmgENT 4l 8 0.4140.10™ 0.3740. 13" 0.82240.11 0.3940. 12" 0.45+0. 09"

F 64. 546 89.016 0.018 31.789 223. 668

P <<0. 001 <<0.001 0.997 <<0.001 <<0. 001

T P<<0.05, ST ARAE P P<<0.05, SHBIL A . P<<0. 05, 5 3h 4 ke,

3 it it

H . B 5 830 D Re B 1 B AR BL R i AN B
Horbr, RORE B 5 B & AR O I Y ik ST FE I
IR T B AR Y — AT R
PRI AR I SO R L RGP G R
I 325 BT 114 FH G

BT A S A R I RS T 5 0 T BETE A L R E
AR —ZHEE, BAb i 835 Hr 8 Bl E 52 /838 i
XF o LA AH DG B 45 6 7 R AT IR, R AR B0 1M
BAERY . AW 45 R WoR I WS B AT A K R
LVEDP Ft & ,LVSP, +dp/dtmax, —dp/dtmax. IfiL AL
Jif JRZE A .CK.CK-MB 0 L4148t 1L-6 \ TNF-a . 1L~
1B 7K B4 5 9 B 2% 43 i & B L33 #r ] ok 3 K R
O WLET 4 LA RS 58 M U5 0 JUL 240 B TS RS ¢ 1 4
6033 0 5 3 15 B IV 33 AT T R A R R RO T RE L Uk
B RNERONL L 98 0 LR A

TLR4 E—FE S 22 WEN, SRERMER

N VAR DG 7E EL W A A L P4 B2 4 B L LA B PN T 32
FAk AU SRR R R RONY Y . TLR4 05 IS
A3 i BE AR S KR AR L X R liE NF-«B JE 17 3075
T N U RAE B N, F 38 1L-6, TNF-a, IL-18 4§
PSP e s /N =35 G 1 N 1 O e 1}
O LA A A T AE O D RE IR M B R R E AR AT, Ho
AL, Hob caspase FBEH W WY, ARBFST
5 R s, MW & B Al 40 ) TLR4. p-NF-«xB p65,
caspase-3 £ [ A X 3 3k &t JF B AL p-NF-«B p65/NF-
kB p65, H 21 ] TLR4/NF-«B i % 34 3h 7k — 4 16
E S 3% B2 7R MLB%E B il 4 i) TLR4/NF-«B 5 7 18 #%
X ] BE 2 IR 3% BT A #E K BRLO D) e DR 4 VR Y BIL )
Z—,

25 FRTIR , ME A AT U8 s K B AR M R
PESCNE o A 470 D) BE  JF 7T R o 9 il TLR4/NF-«B
&5l R EAEH . i T ARG S RS B D
B JE ATy i — Y KA, 64T )5 225 3 3 AT
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