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Effect of RAAS Antagonist on the Expression of Gap Junction Cx43 in Myocardium of Spontaneously Hypertensive Rat
TAN Li-li , LI Lu, LIU Li-min®, ZHAO Hong-li. First Department of Cardiology. Shenzhou Hospital
Af filiated to Shenyang Medical College , Shenyang 110002, China
/\ Corresponding author, E-mail: Imliu@126. com

[Abstract] Objective To investigate the expression of gap junction protein Cx43 in the cardiac muscle of
spontaneous hypertensive rat and the effects of various antagonists against renin angiotensin aldosterone system
(RAAS) on Cx43 expression. Methods 70 spontaneous hypertensive rats of 8-week age, 200-gram weight were
separated into 7 groups, as hypertension, ramipril, telmisartan, eplerenone, ramipril+ telmisartan, telmisartan-+
eplerenone, and ramipril+eplerenone treatment group. Another 10 healthy Wistar rats of the same age and weight
were used as control group. All the rats were given intragastric administration at 8 a. m. every morning, and
measured arteria caudilis pressure at 0, 4 and 8 week, respectively. 8 weeks later, all the rats were sacrificed, and
the hearts were taken to measure the weight of left ventricle and the ratio of left ventricle to body weight.
Myocardial fibrosis was observed by H&.E staining of paraffin embedded sections, and Cx43 expression was
examined by RT-PCR and western blot. Results The arteria caudilis pressure of spontaneous hypertensive rats was
significantly higher than that of healthy control Wistar rats (P<C0. 01). The decreased blood pressure was observed
in RAAS antagonists treated rats, compared with hypertension group (P<C0. 05). The combined treatment of
telmisartan and eplerenone had the best effect of lowering blood pressure. Moreover, the weight of left ventricle,
the ratio of left ventricle to body weight, myocardial fibrosis and angiotensin [[ were all prominently decreased in
telmisartan and eplerenone combination group (P<C0.01). The expression of Cx43 in spontaneous hypertensive rats
was significantly lower than that of healthy control Wistar rats (P<C0. 01). Increased Cx43 expression was observed
in RAAS antagonists treated rats, compared with hypertension group (P<C0.05). Conclusion The expression of
gap junction protein Cx43 was significantly down-regulated in spontaneous hypertensive rats, while RAAS
antagonists increased Cx43 expression. The combination of telmisartan and eplerenone effectively recovered the
expression of Cx43 and probably reversed hypertension.

[Key words] Myocardial gap junctions Cx43 protein Renin-angiotensin system Spontaneously

hypertensive rat
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254 S FH 25 21 A LT B (P <20, 05) , ik B 1 Ff 24
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2.2 Angll #ALA R 1B E

5 Wistar #1tb . SHR L% Ang [l /K 0=
JoT i N e 0 3 o /AR BT i B R (P <20, 001) 5
5 SHR AL 259 T 1 K R i3 Ang [l /KF 22
O E BT M A7 E /R T R AR (P B <
0. 05) 5 Horfr o 77 K8 1) 4 438 1) 1 28 5 7 oK 70 41 -
A ) D 2 A i oA AT e T Sk ML 3K T S R FH 25 4
B) 22 5 T Ge T2 2 . A T8 oK U 30 240 R % )
i 2H AH LE B oK U 30 4R R 2 1 Ang 11 L A2 40
T RN AE 0 B /AR TR B R R (P #4<20. 05)
UL Z B A R IRl R AP R T . L3R 2,
2.3 OAAFHELEENNT

®1 AFAERESAKXRMDEKFE(mmHg, n=10)
Table 1 Blood pressure of rats in different groups at different time points (mmHg, n=10)

Group n 0 week | week 8 week
Wistar 10 124.3+7.4 136.744.2 126.346.1
SHR 10 172.7+£2.5" 187.7+£1.5* 192.7+2.5"
Ramipril 10 172.0%£2.0* 182.0£2.0%% 187.3+£2.1*%
Telmisartan 10 172.7+2.5" 181.7£2. 177 185.3E£2.1*-%-4
Eplerenone 10 172.7+£2.5* 179.742.5*-% 183.3+£2.1*-%-4
Ramipril+eplerenone 10 172.3+1.5" 181.0+£1.0%% 185.3+2.5%
Telmisartan+ eplerenone 10 175.0+2. 0~ 183.3+0.6* 2 180.3+1.5%:2
Ramipril+ telmisartan 10 172.3%+1.5* 183.743.8%7 187.0+2.6*-%

* P<C0.001, vs. Wistar group; # P<C0.05, AP<C0.01, vs. SHR group; A P<C0.05, vs. telmisartant+eplerenone group. 1 mmHg=

0.1333 kPa
F2 Mm¥E Angll FREMOIAREHENE
Table 2 Plasma Ang ][ concentration and myocardial structure

Group N éﬁg) Lerﬁa;/:n(t;i)cle Left V;l:ltsric(l(:ngji;;/body
Wistar 10 255.9428.9 1.1340.06 2.37+0.22
SHR 10 406.8+3.5" 1.91£0. 04" 3.7540.29"
Ramipril 10 398.0+2.6%7 1.76£0. 047 % 3.2840.09" %
Telmisartan 10 399.443.1*-7%: 1.73£0.03* %A 3.3040.06% % A
Eplerenone 10 393.146.0% 7 A 1.7940.03* %A 3.2340.03* 7 A
Ramipril+ eplerenone 10 372.3+3.5%:7 1.544+0.04*% 3.17+0.03*:#
Telmisartan—+eplerenone 10 322.0+13.3%% 1.5140.03*2 3.1940.02% 2
Ramipril+ telmisartan 10 397.74+2.0"-% 1.61+£0.08" % 3.2240.07*-%

* P<C0.001,vs. Wistar group; # P<C0.05, AP<C0.01,vs. SHR group; & P<C0.05, vs. telmisartant+ eplerenone group. 1 mmHg=

0.1333 kPa

e B Wistar K BUR] LG JLAR IR 25 1E L ILET
HEHESHOR R SE ) DR dE A e R B SRR
JC W s B CE (1A 5 SHR AT WLt LT 4 HE 41)
G B S B 2T 2 A0 M 3 A R DT A A
L I ELRE O JULER 2 350 52 T R T D 2 i 5% P 2
JL I (L 1B) 5 35 OKR AR T 4 K B9 SHR 4
AL LS DR S AT BT O D HE AT AN R TR
1O BRI P AR RS SHR He g A] Do WU

Ji 2 2 5 gk b o 4 AR R B A% (TR 1D) 5 K8 ] 7
HITALR RS SHR H 8 mT UL o0y L J5E % 43 B 48 ik
D HESN BN F (R 1TED 5 75 2K 3 A1)+ 4 35 1) i 36
JPA KRS SHR gl Lo LA 2 fb 72 B 8 3% s
B0 LA B HE 51 A Sk AR (P 1F) 5 B oK Ub 3H - 4K
I FNFIE 7 ALK RS SHR B % AT O IS B AR 4>
e HHES B 2L T B Wistar KO WL
CEI1G) 5 8 K3 4Bk P 3677 20 KBRS SHR
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Fig 1 Myocardial fibrosis in rats of different groups after RAAS antagonist treatment. HE X400

A Wistar group; B: Spontaneously hypertensive rat group; C: Ramipril group; D: Telmisartan group; E: Eplerenone group; F.

Ramipril+ eplerenone group; G: Telmisartan +eplerenone group; H: Ramipril + telmisartan group. s Loose and fratured myocardial fibers;

A Hyperplasia of collagen; —Infiltration of inflammatory cells
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Fig 2 Protein expression of Cx43
T. Telmisartan group; R: Ramipril group; E: Eplerenone
group; SHR: Spontaneously hypertensive rat group; R + E:
Ramipril + eplerenone group; R + T:. Ramipril + telmisartan
group; T + E: Telmisartan -+ eplerenone group; Wistar: Wistar
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