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Effect of Tianma Xiongling Zhixuan Tablet on Blood Pressure and Vascular Remodeling in
Spontaneously Hypertensive Rats

LIU Lin"?, LI Hong®, REN Weigiong', LING Xiaoyuan', LI Su!, WANG Yuhong®, BAI Zhengping?*(1.The First
Hospital of Hunan University of Chinese Medicine, Changsha 410007, China; 2.Hunan Academy of Chinese Medicine, Changsha
410013, China, 3.Institute of Innovation and Applied Research, Hunan University of Chinese Medicine, Changsha 410208, China)

ABSTRACT: OBJECTIVE To explore the anti hypertensive pharmacological mechanism and vascular remodeling
mechanism of Tianma Xiongling Zhixuan tablet(TXZT) in spontaneously hypertensive rats(SHR). METHODS SHR and WKY
rats were used. The rats were continuously intragastrically administered for 4 weeks, observed and compared the blood pressure
values of each group in each week. The levels of eNOS, ET-1, TXA2 and Angll in serum were detected by ELISA. The
pathological changes of rat thoracic aorta were observed by HE staining. The expression of MMP-2 and TIMP-2 in aorta was
determined by immunohistochemistry, Western blotting and RT-PCR. RESULTS Compared with the model group, TXZT had a
significant pharmacological effect on lowering blood pressure(P<0.01 or P<0.05). Compared with the model group, TXZT
effectively reduced the levels of serum ET-1, TXA2, Angll and increased the level of eNOS in SHR(P<0.01 or P<0.05), and

significantly improved vascular pathological changes. Immunohistochemical and Western blotting showed that TXZT
significantly reduced the expression of MMP-2 and MMP-2/TIMP-2 value compared with the model group(P<0.01 or P<0.05).
RT-PCR result showed that TXZT significantly reduced the expression of MMP-2 and MMP-2/TIMP-2 value, increased the
expression of TIMP-2(P<0.05). CONCLUSION TXZT has significant antihypertensive effect, improving vascular endothelial
function and regulating MMP-2/TIMP-2 balance, improve vascular remodeling may be one of its important mechanisms.
KEYWORDS: hypertension; MMP-2/TIMP-2; vascular endothelial function; vascular remodeling
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mRNA AR RE & FrA 514 Bk — %
WAEMBEARAA G, SIWFHMT:
MMP2, AGCTGTGGACTCTAGGAGAAGGAC,
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TIMP2 , GGCGGAAGGAGATGGCAAGATG ,
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CCAGGGCAGTA, 74 110 bp.
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Fig. 1 Effects on the related indexes of endothelial function
in SHR rats(x 5, n=10)
Compared with normol control group, VP<0.05, 2P<0.01; compared with
model group, ¥P<0.05, ¥P<0.01.
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Tab.1 Effect of TXZT on SBP and DBP in SHR rats( x * 5, n=10) mmHg
3 W 4 s FFIKE
EERaNil w1 w2 wEi3E wEi4 R EERail w1 w2 wY3E wYi4 R
IEE ST 124.8+7.2 125.7£12.9  126.4+11.2  132.2+8.9 133.7£9.8 100.8+£9.3 100.8+£9.3 101.2£10.6  105.2£10.8  108.4+9.6
RERY L 161.9£59Y  161.149.8Y  176.1%16.0? 180.6+13.5? 185.3+11.8? 113.7+11.5 113.7+11.5 123.7+16.2? 128.8+12.80 130.5+11.7%
JEDIVPHHZ 161.543.67 138.249.2D9 139.6+£8.6"Y 14091049 14151039 113.7£104 113.7£104 101.0£5.6Y 105.5£10.89 106.7+10.19
TXZT
{EFIEL 162.0£5.82  150.5£12.5% 158.9£10.77% 158.749.82% 162.5£12.479 114.5£10.82 114.5£10.82 117.2+10.72 120.5+10.5? 124.2+10.8?
FFIEH 161.4£10.52 14841177 160.2+411.32 156.0+11.629 158.8+10.0%9 112.8+10.52 112.8+10.5? 115.7412.5? 118.9+11.32 118.2+8.89
AL 162.4+4.70  143.2+412.0% 150.0£15.22% 154.1+13.3%% 152.2+12.8%% 114.1+8.3 114.1+£8.3 112.8£12.7Y 113.9+11.6Y 114.8+10.8%

e HIEE XA,

DP<0.05, 2P<0.01; SHRZLLE, YP<0.05, YP<0.01.

Note: Compared with normol control group, "P<0.05, 2P<0.01; compared with model group, ¥P<0.05, ¥P<0.01.
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A-IEFXIRA, B, C-JEMybiH A4 D-TXZT (&A=,
E-TXZT il E4; F-TXZT miflE4l.

Fig.2 Pathological examination of aorta(HE, 400x)
A-normol control group; B—model group; C—irbesartan tablets group;

D-low dose of TXZT group; E-medium dose of TXZT group; F-high
dose of TXZT group.
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Fig. 3 Staining results of arterial(IHC, 400x)
A-normol control group; B—model group; C—irbesartan tablets group;

D-low dose of TXZT group; E-medium dose of TXZT group; F-high
dose of TXZT group.
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Fig. 4 Effects on immunohistochemistry of MMP-2 and
TIMP-2 in SHR rats(x + 5, n=10)

Compared with normol control group, PP<0.05, 2P<0.01; compared with
model group, ¥P<0.05.
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Fig. 5 Protein expression of MMP-2 and TIMP-2 in arterial
(x £s,n=10)

Compared with normol control group, "P<0.05, 2P<0.01; compared with
model group, ¥P<0.05, ¥P<0.01.

3.5 XTEhfik MMP-2. TIMP-2 [ mRNA £ ik 50
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mRNA & ik /K ¥ & 2 ik 2> (P<0.05), MMP-2/
TIMP-2 {52 T (P<0.01). S5HEEAIL K A
b, TXZT =7 &K R0 MMP-2 ] mRNA &
ik N B#&, TIMP-2 ) mRNA #ik EF+, MMP-2/
TIMP-2 WWEFEL, 2 7A Gt % X (P<0.05):
TXZT w4 K R L MMP-2 1) mRNA Ri& T
F%, MMP-2/TIMP-2 WWEFEK, ZR AT ¥E X
(P<0.05). ZF K 6.

= JE bl
= TXZ TG4

@ TXZT {14
TXZTA A

6 1k MMP-2, TIMP-2 ¥y mRNA &3iA(X =5, n=10)
HIEF IR E, DP<0.05, PP<0.01; SHAALE, YP<0.05,
9P<0.01,

Fig. 6 Expression of MMP-2 and TIMP-2 mRNA(Xx x5,
n=10)

Compared with normal control group, "P<0.05, 2P<0.01; compared with
model group, ¥P<0.05, ¥P<0.01.
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