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[ E] BHM KT TEBREFH(PVN) KM@l T AKREAER(EPL) RECHZBFHER, Fik
Wistar K X5 ABF KU (n=6) BERLA(n=10) W& AL TR % (PDTC) 20 (n=10) IREF|EALA(n =10)
LA A BRI IRAT B L3 F WS PR LG S ) 538 ARAE A H L5 51 %4 T PDTC[ (150 mg/ (kg - d) ] AREH)
BA[30 mg/ (kg - d) | Fe i i EMREE BFRAREMEAGEE TR ARLEIL, 6 BEHIThiish A5, §R
T i AR A m PVN AP % 3R 58 B -F o (TNF-a) 4% B -F «B/p65 (NF-kB/p65) AT B LAk B R i 28540
% (CRH) Z % %k & 11 (Angll ) #9 &3k | F4m o ¢ TNF-o %W B LA £ (NE) BRE 8 (ALD) K+, &R 1k
LA B2 PDTC F 76 K RS eSS AR M Bk &, A & ¢ ALD NE, TNF-a K-F 2 F I3, iR &+ A fe
PDTC F /& ALD NE TNF-a 7K-FHAK(P <0.05) , A& 41 PVN W CRH Ang [l &% 2 %32 % 4k 34| 81 F= PDTC
F/& PVN A CRH . Ang Il %5 28V (P <0.05) ,NF-kB/p65 fE4REF| BAL0A= PDTC 4169 R L B A 20 B F 1%
& (P <0.05) , 1&-EF) 8 PDTC T44% PVN 1 CRH A 2L kik, it S HEBE XA PVN A L hmie
BF&EE S AREHIATAKES S FBRKACHRE, 545 PVN 9 X el Fid A x A X,
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[ ABSTRACT] Aim  To study the effects of eplerenone (EPL) on heart failure and inflammatory cytokines in central
nervous system. Methods Wistar rats were divided into sham group (n =6), PDTC treatment group (n =10), EPL
treatment group (n = 10) and model group (n = 10).  Then these rats were administrated with PDTC ( 150
mg/ (kg - d)), EPL (30 mg/(kg + d)) and clean distilled water.  After six weeks, hemodynamic data was measured,
then hypothalamus and serum samples were collected.  Cytokines, nuclear factor kappa B (NF-kB) , corticotropin relea-
sing hormone (CRH) , aldosterone (ALD) and norepinephrine (NE) was measured. Results Eplerenone and PDTC
could improve heart function.  In the model group, expression of ALD, NE, TNF-a, CRH, AnglIl and NF-kB/p65 in-
creased. Eplerenone and PDTC decreased the expression of these indexes effectively.  Expression of CRH positive neu-
rons in the hypothalamus of rats was significantly increased in the model group, which was decreased in eplerenone and
PDTC treated group. Conclusions Eplerenone could improve heart function in rats with heart failure, which may be

related to the inhibition of expression of inflammatory cytokines in hypothalamic paraventricular nucleus.

T B e — A T PN IS s FRR 2 N 3 us of hypothalamus, PVN) 7E ¥ 150 145 15 sh A
YT HL  JEHTR B % 5% 4% ( paraventricular nucle- SRR AR 2O I R PVN N fh 28

[KFSBHI] 2014-12-23 [1€EHHE] 2015-03-18

[{EE®ANT] T, Rl EBLEN, fZE% , 05877 18 55098 B ATRYT , E-mail i wangtao3717@ 163. com, Xk, il -, B
BRI, WFE 07 1] R AR SO I A B, BT R B AN, M, AR B, oz, BESE O 1) SR O 5 AR A AR
J7 ,E-mail 4 jrycardiology@ 163. com,



888

ISSN 1007-3949 Chin J Arterioscler, Vol 23 ,No 9,2015

TR I PRS0, wh 2 TR TG B G R . WEST R
W, D3 PVN A4S 3 1B (interleukin-18,
IL-18) . M8 SR FE [H F o (tumor necrosis factor-o,
TNF-a) (AN 2R 6 A 40N 18 5 M4l
MR F A T 0 5 R R R S AR v R
FEAEH, EEFEER (aldosterone , ALD ) 760> %8 5 A4 v
BAE T HEEAE A, ALD 32 4K 4 P ) 4K 5 A i
(eplerenone , EPL) 1] A i E M 0 B E HUF
HCT PVN A 4P 40 M TR 2 45 2 5 410K R 7 ke
O IERAE T A B, A58 R RS A
TR 0 3 BT AL

1 #RFTTE

1.1 FERKFSMEE

fh e b = 2 W B 2k (PDTC) K 3 A B ( £ &
Sigma 2\ 7] ), B A A SABC & #| & . DAB % iR 7|
G HRTE Y E (HRP) FFiC W x X (R
AP T RARANE), £EEFEFMN
(MP150, H & Biopac 2 7 ), IE & KX % ¥ & W4
(BX51-TR, B & Olympus A ),

1.2 3RIEzHY

AR HEME SD KR, R E 200 ~300 g, WL &K
EHRFLR P CRME, TAEDDHRTLH
HFEER(ERFAWERLA),

1.3 #REFI&

K BREE Ja 2% 8N o0 AL AL, 2
BHETALKAA, 2E 45 FEFm, H2E%EE
WEHT%1~2 mm ﬁ/ﬁ"/ﬁ'}?f{é’j 1 mm,’?ﬂfﬁfﬁ}%
HeA WA, LA AR B BT IR R, DA E BB
BEABREHHE, CEEETHEN ST REE
HELRGIRE, BEAA, M PRINHAKE,
Era K, 6K KERM LB TRKF
EENTRE, FARKEZE ZFRE, #HPFR
Blo HI20 RARRAMEL, A4, EHBRF
A, KRAHGABAREOESEEFRIENE S
FEEENERE, BEE 10 min FIRXAECEN
FE&A AT B#EE( £dp/dt,,, ).

1.4 XWH4aE

KFRAKRMANL =4, 8410 R, K
SLEI A S Frdr 4 B, PDTC 4% F# B F «B(nu-
clear factor-kB, NF-kB) 4 %t #| PDTC # & (0. 2
g/kg) B B — ok 7 % A B4 % F F LA 830
meg/ (kg « d) JE B, 4 H — K H A 41 DUAH B R AR By
EHWAEE ;BFRAUBEERREMAEE

1.5 Western blot #& Ml PVN i TNF-o RS FRR K
RHERMHERNEEKENEARIE

KEREEE T E A28 T L3, 9 BN % R
By TEMALE, PBS ik T8, JR40R T RK,
BRI T EME S, BCA XA a#tiTEaLZE, 10%
SDS-PAGE #t 47 W, 7k ,PVDF JEEl i, F B EH 2 h,
MN—FETARZ T ETR,4CHR, LKA
AR B AR IE L F R 1gG 1, £IRIEH 2 h, ECL
FEALEE X ERFEY 2%, KA H#TEHE
A, ¥ E UVP A 8 GDS800 # B & % , IPP6. 0
AT B A A HEAT E B T
1.6 ELISA # Mm% TNF-o, XB'S FEEALD
BT ERA NF-«B /p65 7KF

BA R ¥ & PVN 4140, 4% 8 ELISA &7 &4
Y5 BWAATHEAE, M A R NF-xB, £ ¥ & ER
%= (norepinephrine ,NE) (ALD KF
1.7 GREHLZLFRN

KEMALZEEE TG, B8 W, Lha
NSRRI — 30, 4CIBF LR, Bk F L
FHA G, R F 20 min, B it B E M E-4
My & -t E A A B B 441 (SABC) , E 18 8 & 20 min,
VI F m N\ DAB R BLI, 7 R Z BB A & AL R
FEEERA, —F KRB, PEMKHAF, EMAET
| PVN A Xk, W28 . 0% P KR 1% 0, 3 RN
CRH [ M2 T B &Kk, H Image J F1% 9 2 14,
I A P AFEATIT Y R, E Y B AR b
JZ 18 (integrated optical density,IOD)
1.8 HiItESR

LHHAE U s T, A B RFAREEE N
ZH1,P<0.05 K = FHAITFENL,

2 & R

2.1 MiRshHhERE

FERY 20 A B A 0 28 8T SR WK JE (left ventricular
end diastolic pressure, LVEDP) B &g /&5 F I F R4,
AN R K BT R R ( + dp/de,,, ) B
RTRFARA(P <0.05) . M FIEIF1 PDTC 15
B AR B T B e A R0 2 B B i3, RS R 2 R R
R E S TRTF AL, (AAREFIEF1 PDTC T Y
KE R B E TR (P <0.05;%£ 1),
2.2 I3 TNF-o NE #1 ALD 7k

FERIZH I TNF-o \NE F1 ALD /K 5 2 & T
BRFARL(P <0.05) , G+ FI i 1 PDTC T #i J5 1L
¥ ALD NE KR TR A& T RFPFARLE(P <
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Table 1. Hemodynamics in each group(x +s)

p LVEDP +dp/dt,,, —dp/dt,, R4
ﬁ éﬂ X X R

(mmHg) (mmHg/s)  (mmHg/s)  (K/5)
BFARH 3.2+1.5 6723 +354 5897 371 356 £56
BRI 13.1 £3.4° 3754 +213% 3149 +208* 467 +74*
PREFIENZEL 6.4 +2.8" 4692 £296" 4241 +309" 403 +63"
PDTC 4H 7.3 +3.7" 4785 £332" 4248 £323" 394 +59"
a A P<0.05, 5EFARALE ;b A P<0.05, SHRA I,

& 2. Mm% TNF-aNE 1 ALD 7K (x £5)
Table 2. Plasma TNF-«, NE and ALD levels(x +s)

| n  TNF-a(ng/L)  NE(ng/L) ALD(ng/L)
BFARA 6 7.9 £4.5 131.1+36.3  0.14 +0.07
A2 10 24.6 £8.2° 236.8 £47.2* 0.37 +0.09*
PHEFIENZ 10 11.3 £3.4%  148.5£29.4* 0.21 20.1*
PDTC 4H 10 12.2+4.8% 151.7 £40.8" 0.24 +0.11*

ah P<0.05, 5EFARALE ;b H P<0.05, SHMRAE,

2.3 PVN A TNF-aNF-«B/p65 {2 & IR B fR i
ERMHE LEXKE [ HFRE
SBFARAML, BRI PVN N TNF-o {2 5
MR R 5 R R U 2R (corticotropin releasing hor-
mone , CRH) | IfiL & % 5K & 1l (angiotensin Il , Ang I )
FEIR U A L A A B AT PDTC - HUS X 2 48 b
Fik BEWA (P <0.05; & 1), NF-kB/p65 FEHHE
FIEAZAFN PDTC 21 1) 3% 15 FA R 41 A L I 25 A AIK
(P<0.05) H5BFRHAMIL TR EZET (K 2),

TNF-o s S S —
mgl 0 R e e
CRH | S— - —
B ACHD  — s R — —

BFARA WEE  PFEMERE  PDTCA

EQMERE

PDTC4

FERFERNE

BFRA IR
1. X PVN A TNF-a,Ang I %2 CRH HJFRix
<0.05, S5 TFARL L ;b h P <0.05, SGHAL LE,

Figure 1. Expression of TNF-«, Ang Il and CRH in PVN in

al P

rats

NF- « B/p65 activity

WEE FEFEE PDTCA

BFARA

B 2. KX PVN A NF-kB/p65 H1KiE  a P <0.05, 5k
L He

Figure 2. Expression of NF-kB/p65 in PVN in rats

2.4 PVN N CRH PHME#MZTHIRIE
BRI CRH FHMEp 280 o FH 08 AR s o
TSURLEBCLE 1 43 A T 28 55 A% Pl 28 o0 B 8 e o 44
H’MZW T ALK B PVN DA 26305 4 BH 1 40 it %
e /b % AR AT PDTC 7] [ A% PYN P CRH BH 1

EF FICERIR AR AR A (B 3)

il

B 3. K PVN A CRH PRI TTHIRIE( x 100) A
BT, B T AR, C o FIEILL, D Sy PDTC 4,
Figure 3. CRH positive neurons in PVN in each group( x100)
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67 TR Fein-E - 1 Bl (hypothalamus-pitui-
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tary-adrenal cortex axis, HPA) /&K R XSS R ph 48 R
GEAINE B2 RGN F R, 25 T a0k
MRZTHPER S ARBFFE, PVN P CRH ZKFEFt
151, 1 PDTC FVHE-F R T 15 /Y K B PVN P CRH 7K
SIS RRAIS , B O R B A1 i S B 22 () S0 1T g &
HF PVN e E i i [ 7K 3 w5 /2, PVN
CRH 72 #4005 HPA il Ik —2 8 A E 58
MR G, AR B 2R -4 T R -1 R R (e
nin-angiotensin-aldosterone system, RAAS) i 25 T,
IR S A BRI UESE, RN A
) HPA Sl )

NF-kB BETERE 5% 7K V- 3007 45 b 48 P 40 i B -
T AAE A 740 TNF-oa XCA] 3 — 20 30% NF-«B, A
TNF-o H B 20 i PR G0 06 0 R I 1y A b i
SNEAN M A T ASH 2 NF-B B930S ¥, T HJ2 NF-
kB T Y, NF-kB 5 48 P 40 i X 1 2 1)
AR 2 A ZR M R 0 Fe 8 v ) 0
iR NF-«B 38 5 R i R F i sh N R 5
HHEAEUEALE B B s 25e, RFRSA T K
L NF-xB #1157 PDTC + i, PDTC + AL K
Bl PVN N TNF-a \CRH Ang I &t N[, 455 0E—
HAESC T PDTC B 55 AT LLE 6] NF-xB 38 5 17 96k
AR R M R B VR T R ARG R R P R
PRI T K ﬁﬂ:*%/ﬁzﬁ%ﬁ HPA i) 24 A5
FH R0k 55 4/ ] 52 S 46 2%

Eh Bz Jo i 2R A2 AR ) ( mlneralocortlcmd re-
ceptor antagonist, MRA ) J& B % ) RAAS FH Wr 7,
2012 AERRIC IR 2 250 I B2 W 567 T8
H BT X T I i 2R A A B a5
H1 B SZAARBEW ] A4 3L Atk oA ALD Az AR5 4157 nl
DA o S AR 2 —Fopi 8 MRA 2013 4F 3%
FELO R 24 423 ( ACC2013 ) &% #i ) REMINDER i
FEAR Y, S D UREBE J5 B A 0, R
L7 R 57 ) T e 5 W DR B 01 A4 R T e 3 o0
T2 ELAHLIR] 1% A 175 48, 09F 9 % B0 EL mT LA 3 41 )
SO LI 5 27 4t Ak Bl 35 0 WLEE A AR B9 B IR
e B, R B AT LA PVN PN 4 M 40 i R 7 3%
T, AT AR T A 3 0 2 T AL 1) — FRBIL

A7 3 il FH NF-«B #6135 PDTC FER B2
R 2 ARFE PO R X 0 38 K R AT T 90, 2%
BAARSIRE AW RR, E— UL T 0 i A
PVN WA R EAMEHE TS5, A gt 7
—ﬁlﬂ?ﬁﬂ‘]ﬁﬁiﬂﬂﬂﬂziuiiﬁE‘Jmﬁ%ﬂ [A] B A0 5

WHER PDTC A MR AE O T Wl I R IB YT h &
FEEEAEM.
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