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Effects of renal sympathetic denervation on cardiac remodeling following myocardial infarction in rats

LIU Su-xuan, WANG Guo-kun, DING Xue-yan, DONG Fei-fei, AN Li-na, ZHAO Xian-xian, QIN Yong-wen”
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[Abstract] Objective To explore the effect of renal sympathetic denervation (RDN) on cardiac remodeling in myocardial
infarction (MI) rats and to investigate the related mechanism. Methods MI rats were induced by ligation of the anterior
descending coronary artery. A total of 30 Wistar rats were randomly assigned to MI group (n=10), MI+ RDN group (rats
with RDN one week after MI, n=10), and Sham group (n=10). Four weeks after modeling. the left ventricular cardiac
remodeling and function of rats were examined by echocardiography; the cardiac tissues in the infarct border zone were stained
with Masson trichrome for fibrotic analysis. Protein expressions of collagen [ , collagens [[[ and transforming growth factor B,
(TGF-B1) were evaluated by immunohistochemistry. Results Compared with the MI group, the MI+ RDN group had
significantly increased ejection fraction (EF) and fractional shortening (FS) and significantly decreased left ventricular internal
dimensions at end systole and end diastole (all P<C0. 05). The results of Masson staining showed that RDN after MI attenuated
the collagen deposition around the border area of the infarct region. RDN treatment also inhibited the protein expression of
collagen [ , [l and TGF-B, in the border area of MI rats (P<C0. 05). Conclusion RDN treatment can attenuate cardiac
remodeling and improve left ventricular function after MI, which might be associated with the inhibition of myocardial TGF-g,
expression and the subsequent suppression of collagen deposition.
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Bifi 5 A 06 A g L 20t O WU BE (myocardi-
al infarction, MD &R FBAEHR &, © 2800 B
N AR F PR Z —, O EAY R R T iR
FE 0 LT | R A8 IR A 22 2% A AL - A U ok R T
[ M & 4t (renin-angiotensin-aldosterone system,
RAAS) B , 1 iU 5E X 0 JUL 7% 7 748 3 3 5k L F 3T
WX OIURWIEJE R o EE S0 0
IRy WO R R AR IR RO WA OGS I M
BEMBUS . 2010 4F Esler 257 & 8L, £ 54 5 9
T Ml 25 B 22 M 22 R (renal sympathetic denerva-
tion, RDN) AJ LA G 25 B A 25 H b I 3% 0 U6 %6, A7
R ] 2 A 28 24 A5 R RAAS BTG, X T i [ ok 5
I AT R A W RE A B R UT &K, 2012 4R
Brandt % & 30X B 52 8 28 1547 G 50 T il oA RE
il 7R I PR AR A A =R R A AP IR AR B
s IR R B T . 4 5 ST @l RDN fE
N —FHT LA ATRYT T B, B T 3 B R T K
A IR A AT LASE o 10 ] B8 28 % 2 R RAAS B0
RS MI J5 0 % 50 036 97 1 L, i e A 43l
AR R 2o 45 4L K B A e HR 3 Bk i R S R A MIT AR
R BIF 58 U A8 22 VI B 2 5 7T Lk M o0
A PO IR AR, JF I AE S & X T AR
J I Y Js A B Ak A2 K I F By (transforming
growth factor B, . TGF-g,) Ay A I k47 7T g 9 HL il
Bt

1 #MRITE

11 SR8 2n (R I PO VE Wistar K 30
H KB 180~220 g, 5 Z 4 B R2E8h W) S
DAL, WFREEE 22 ~25C, X E 55% ~
60% GRS 12 h/d., ShPIBENLr W 3 4, 7341
T :MI 4 (n=10) . MI+RDN 4] (MI g4 1 Jij5
7 RDN,n=10) FIfB F R4 (n=10) , JF I J5 A 45 4L
TR BN K, T D) B S e 48

1.2 KA MI AR H & & 422 KERGEN SR 1
JEl o R 2 e IR 3l K i e S 2 LA il 4 MIBEARL, R
HIZEE 12 h, LS BEW A RRES . 2200 3~ 4 fily 1] JT g
T 5RO IR W0 IR 5 L e BE Ab L 0 S 2 R A5 LA
PR NI QT al @ WS N s 1 v S

J5) . R AT UL ZE 5 i RE 6 AR (L A M L
BFRINE R 30 s, ARAERCR [ S0 R IE ST Bedd
s B A5 FL ) . BT AR G OR S FLAT S L,
B M ZE A5 1 JEL R AT XU B A8 e e VB
ARATEEE 12 h, B ES 1096 KA & B (3~5 mL/
k) HEAT BRI, AT IR IE T U) 1L B R E R B
ik, A i 350 S BUBE TR (< 25) K T L B4 B A 22 g B A
SEER VR ES VI, IF AR A TR DL 10 %0 R I G
F 95 % L) A2 Al gk B A 48 AR b SR LK
2B UE RDN 1Y 56 %P, Grass S48 Hil 4% (15
V. 0.2 ms, 10 H2) BB 21k 10~30 s, IE# KR
H i 38 5 I R B i 5 ~ 10 mmHg (1 mmHg =
0.133 kPa) , LRI N 8~15 K /min, B HE 21 (248
A, RDN TR 2 9 R BRUEAT A 0 38, o
ODREME WA RS kAERE, BFRATER
AU A 38R 7K U 3K Bl L Bk R L, O BB A R
g,
1.3 BESHBAAS MIER 4 E)E W& 9K R
AT A OB E R A, SRR Visual Sonices 24
A1 22 B8 P 2 WAL 1 RMV-716 #83k L 483k
WA 17.5 MHz, ARETEEE 12 h, 7 N T 5 S
i (2 mL/ke) R B AR BRI o2 K B 7 2 A0 4 oK 109
%% (left ventricular internal dimensions at end systo-
le, LVIDS) . Z& % &F i K M N 42 (left ventricular in-
ternal dimensions at end diastole, LVIDD) , & & 4}
1L 53 %X (ejection fraction, EF) Fl 22 % J8 4l 47 4 R
(fractional shortening, FS) Bt 3 />0 3f B 90 s 4L
I 09
1.4 KA S Masson & K FUL NS
10 E AL AW 1 mL . (0 W45 Bk 76 £F 5K 1, TR0k
YRCH GO L S A T AR AT A TR B (20 = BT X A
K/LCDAMERIRK + 0B K /27X 100 %, Wk
LT A Bl A T 1 B F 22 5 BUZE = rp S AR D)
T L, 496 22 50 TR VA W I8 0 T 0 1L S
A WY R BG40 ILEEAT Masson 34 (8 Al 451 5t i1
GIX LY RRRE . VIR iU oK, 28K vk 3 KL IR
ATBRAAEY R, PBS Uk 3 K. AT B LR E R 411K
W 5 min, LA 1Y BEEH R 40 8 5 min Wi T, 52
RSG5 min, B FR VS WOIR VR, BB . Bk
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Masson YI A 76 B 0B T W% e @1 B I B 100 1%
PR 8% R, 0 UL 40 M R 2D o) R 2R 4R 2 E

s,
1.5 Sedamfegeem X sl BRR, 2K
BAn TGF-Biik  ff o 40 05 D) JB it K 4K L 2

WEBE ., VR 3% AL SR =R IR E
10 min LA BH W7 4 98 1 ot S A W . B U0 R, PBS
UE 3 UJE T N E P (5% BSA) L ZE i 10 min J5 5
Zo TEINAE YRR — P CRLBT T AL R — L BB
] 789 g J— B AR FE TGF-p — B, 8 1+ 1000,
PBS ¥t 3 R IE 4 HRP #ric bt R 1gG, 37°C %
#H 30 min, PBS¥E 3 KJ5 M DAB ., [ kK vh ik
JEIRANEZ Y, TR S WA K H R, BB
RS LUK B JUR S BH M AE 5 L Bk U0 R AE M AE
NL X BEHLE 4 ~5 4> 200 £5 0057 2E 4748 L L
Image Pro Plus 6. 0 # 4 ¥ 17 2 Bt % &
(integrated optical density, IOD) & & 7347 .

1.6 %itsa®m R SPSS 17. 0 #1753t
SR, FEEIES IR RIL £ £on, 24
FEA K00 LT B IR 26 J7 22 43 BT (one-way ANO-
VA) ] P L3R SNK-q K 50, K 50 K
()N 0.05,

2.1 RDN s MI X A v EHMHF 0 48§ %
o MIHRBRAF 8 KL P81 2 HLBET- % 20%
MI+RDN £ kK BAFHE 7 HLPET2 3 HL BT R K
30% s T AR 10 H R AIAEE ., MI 4K RAR
LI LS MI+ RDN A0 b, 2 5 K4 it % & X
(P>>0.05) MI @4 4 J)5, 5T AR4AH L, MI 4H
EF.FS F [, LVIDS F1 LVIDD 3 Jill (P J<20. 05);
5 MI 44 # . MI+RDN 4 EF .FS 7} &, LVIDS FI
LVIDD /> (P <20, 05) 45 R W& 1,

x1 BEABFRBSARROMENTH

Tab 1 Cardiac function of rats in different groups 4 weeks after modeling
Tts
Group n Infarct size (%) EF (%) FS (%) LVIDS d/mm LVIDD d/mm
Sham 10 0 73.1746.18 41.1743.54 3.1040.72 5.62+0.82
MI 8 39.0945. 39 20.50+5.58" 9.50+3.08" 8.2240.60" 8.98+0.50"
MI+RDN 7 37.0044. 83 42.83+3.66*4 21.67+2.16*4 5.924+0.91*4 7.034+0.71*4

MI: Myocardial infarction; RDN: Renal sympathetic denervation; EF: Ejection fraction; FS: Fractional shortening; LVIDS.

Left ventricular internal dimensions at end systole; LVIDD; Left ventricular internal dimensions at end diastole. * P<C0. 05 vs

sham group; © P<C0. 05 vs MI group

2.2 RDN A MI kX 6 BLEF 4t ed %va LB R
Masson 48 7, O LA B 52 21 0, B it 48 4k o i
Lo, S5EF ARG MI 2K BB AE 31 2% X0 L
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O TS (L S TN R (R i 5 B
MI ZHAH b MI+ RDN 41 5 € i J5E 25 4k sk 2> |0 AL
AL PERE W, W 1,

2.3 RDN s MI X RomaaR [ AR, A K
JAe TGE-B, Rk ey Hm gl fb e s R s,
T SR J L IR B R AN TGF-B, AR B @ik, 10D
ERAT BN, 5T R4, MT 4K B 36 14
ZRIX T BRI I 2 e R R AR B i (P <<0. 05) 5 5

MI ZHAH L, MI+RDN 2 T AU 5t [T B Jit 36 ik
Wl (P<20.05) . MI 20 K U A8 3 2 X TGF-B, %
KETFEFARL (P<0.05) ;5 MI A M, MI+
RDN 24 TGF-8, &1k (P<<0.05), WA 2,

34

SIS A R50H T 8 1L e % 6 Ko st o L L (H
Je B — A ML 32 A X T G g M i 0 %S AR Ak DLAR
PEAHRRCR . H AT O = A RIRIT LAY N £,
355 1L 45 5 7K ER e e g ) 7R (angiotensin conver-
ting enzyme inhibitor, ACED Hl B 3Z {& BH i 7 45 .
PR ACET #1332 44 BE #5707 LAAT 20 e IR 52
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1 HFAHAKXKBROAESLR Masson 8

Fig 1 Masson trichrome staining of rat cardiac sections in different groups

A: Sham group; B: MI group; C: MI+RDN group. MI: Myocardial infarction; RDN: Renal sympathetic denervation. Origi-

nal magnification; X 100
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MI. Myocardial infarction; RDN: Renal sympathetic denervation; TGF-8; : Transforming growth factor g;. Original magnifica-

tion;: X 200 (immunohistochemical staining). * P<C0. 05 vs sham group; * P<C0. 05 vs MI group. n=10 for sham group; n=38

for MI group;n=7 for MI+RDN group. x=s

25 S B Y Al RDN Al o 00 ) 52 Ja pft 28 % 4y
I RAAS 3o B 300 o ff 7500 [ 2 55 il e 8 2 n] 345
BEMFFANBELRETE, RINTARYT KX —FAR
()35 25 AFE A 98 RDN X MI J 0 % 5 A 2 75
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B H MIBEMFERIFEEAY . T BRI 5%
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YEFIE T TGF-, 3k , 3 1M 400 i 458 5L 41 2% IX 1) Jig
JRUUAR, B 8% M e 0 % A IR O IE T g
AR5 58 2o g ST 2 S bR Bl K R S S5 L M
RERBEAY WL T U A8 S A 22 D) R 4 ML O
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